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* ~ ~ ib~ i I i ty~ of this repfort wis topeified to e feveseibfflity over.n~'

10Y ti treat Herbicide Oran-4e (HO)-contaminited soil at the Naival Cont~rIc*nn
-i1n Centr,trr (NC6C) Gulfport MS. A field delnonstratioti of a pilmt-ý.3le unt~

-jt~ cc ~nical eval~iaticn ird cost estimates for cy,,ýmari-,on wilh ~~< 27. ricn. was used to successful ly trreat 1100 pounds of soil ICont-Ani- W
HrI rbicide Oranrne and Z,3,7,8-tetrachloroten.zo-p-dio-'xgn (TCD00. The AER Drocess, ýyIs~

-mjnics at a tý,-perature of 3600 to 4100 delrees F. under a nitroqen at isphere to
ý,rovcit mnblustiofl. After AI.R testing was completed, Samples of tie r,~ fesn w
to-,t-t~r(3tcd soil were sent to two laboraitories for analysis. ga~eI on two co'fv-;dt

rrl',analyjsis of feedstock shows.1 Z,3,7,3-TUtD levels of 111 and 193 parts 'r fl n

(;b.Contjontrat ions in the treated soil for the smt of all dioxin/furan -. nionr W,4;

Sthan I pýb, the Air Force test criterion. Pie AER process dnt~>
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lo. 19 continued:

-capability to treat dioxin-contaminated soil and may be considered forfull.-.caie coil rc::toration at USA 1NC sites. Sensitivity analyses of six
variables (gcographic location, soil quantity, electrical power prices,
lator, canital equipment use charce and transportation) were performed to
estimate cont for conditions other than those found at U:C!oC. The process
Tay nlveý pplication for treatment, of more easily pyrolyzed organic
compounds such as semivolatilec, pesticides, and polychlorinated
biphenyls, as well as so.e inorganics.

This recort is organized into two volumes: Volume - presents the final
report on tiie performance of an advanced electric reactor for use in
cecontamiinatin3 soil containing Herbicide Oranae. Volume II presents
supplementary analytical data and historical information that supports the
the research findings reported in the first volume.
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VOLUME I I

SECTION I

INTRODUCTION

A. OBJECTIVE

The objective of this program is to demonstrate the feasibility of

us ing ri l th,',-mal-pyrolys.is tecLihnology for boil cleanup and restoration of a

Herbicide Orange (HO)-contaminated site at the Naval Construction Battalion

Center (NCBC) at Gulfport, Mississippi. This program is under the

sponsorship of the Air Force Engineering and Services Center (HQ AFESC),

Tyndall Air Force Base, Florida. The objective is twofold:

1. Perform a field demonstration with a pilot-scale unit at the NCDC

location using the Advanced Electric Reactor (AER) process owned

by the J. M. Hubor Corporation Gf Borger, Texas. The AER is a

high-temperature fluid wall reactor.

2. Provide technical evaluation and cost estimates for full-scale

cleanup/l,/ite restoration using the AER technology, which would

provide information to compare this technology with others.

A specific goal of this technology testing was to reduce the total

isomers of tetia, perita, arid hexachlorodibenzo-p-dioxin and respective

isomers ()f ;polychlorodiherzofuran to less than 1 part per billion (ppb).

The nv.r.'ill soil trea'tmr.nt goal of the demonstration was to reduce the

level of contaminant:-; to criteria acceptable to Headquarters, U.S.

Lnvirorimerntal Proteýction Agency (EPA) to facilitate the delisting of the

oil l undr the aisp ,.es of the Resource Conservation and Recovery Act

' ,7,a', i,.., by the Izoric:ous arnd Solids Waste Amendments

(IISýA) of 1',Q4.

lhe AIR field i ifmoni:tr~ition wais on(e of two technologies selected for

the, Air !v ,, ,ri J]I - I ),morstrit on Program. Those technologies are

he ri-g ,v i] iit.,d for rifOri tatrninat ion ir. ratoinnt of former Department of

t1
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Defense (DOD) HO sites. The purpose of the research demonstrations is to

provide actual field data on the feasibility of the technology so that

scaleup and cost-effectiveness can be determined for future restoration

efforts. The other small-scale technology undergoing research is a thermal

desorption process being performed by the IT Corporation (ITC) at NCBC and

Johnston Island (Pacific Ocean). Results of these tests appear in separate

:." reports.

NCBC is a fenced, limited-access military installation. It is a

land area of several square miles located approximately 2 miles from the

Gulf ot "Iexico, and is approximately 20 feet above sea level.

Approximately 12 acres at NCBC served as an HO storage site. The

storage site was stabilized with Portland cement approximately 30 years

ago. The stabilized soil provided a hardened storage area for heavy

supplies aad equipment. Over the years, additional fill materials (shell,

rock, soil, asphalt, and tar) were added to the storage area, providing a

cover of up to several inches over the cement-stabilized soil. Through

use, thic contaminited site is now about 18 acres. During 1980, retention

basins were constructed on the storage site to prevent migration of

dioxin-cr)ntnminated soilc cffsite by surface runoff. Currently, the

sloraiu, site within the- feýnc.ed perimeter is a restricted area and is not

C. SCOPE'

Volume I of this report presents the results of a pilot-scale

pyrolysis proress to troat NCBC soil contaminated by polychlorodibenzo-

,)i: ll-i po lyrch orod iSnzofurans aicd presents a cost. estimate for

fll-sc-ale romodial action by this process. This volume presents

appendices to document supporting data.

p
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Appendix A, Exhibit 1 bcc: K. L. Falconer

• E•C "• '"• F. C. Fogarty

P0 BOX 1625, IDAHO FALLS. IDAHO b3415 T. H. SmUht-h -'
D. L. Uhl
Central Files

H. D. t'illiams File

March 14, 1985

M,. Paul des Rosier
Df ,-/ Chai ,man , Dioxin Di::pcjsal so-vi so y Group

ir. !wonmental Protection Agency
4'1 M Street SW
Washington, DC 20460
TRANSIMITTAL OF TECHNICAL INFORIATION FOR USAF RESEARCH AND TEST EVALUATION

- HDIW- 4-85

Dear Mr. des Rosier:

Based on previuus discussions with the Dioxin Disposal Adv'sory Group (DDAG)
and folloveiing the guiaance provided by DDAG, EG&G Idaho, Inc. has prcpared
the attached document for review by DDAG. The document preients technical
information concerning the Research Test and Evaluation activities of the
United States Air Force (USAF) Environmental Restoration Program for formeri
Herbicide Orange storage sites.

Captain T. L. Stoddart, USAF, Engineering Services Center, (HQ AFESC) has
arranged for a presentation of this information to the DDAG in Washington,
DO, on March 21, 1985 at 1000 hou-s. Representatives of EG&G Idaho, Inc.
and its subcontractors, the IT Corporation and J.M. Huber Company, will be
present to provide additional information or answer questions as they arise.
Enclosed are eleven copies ef the document for you to distribute at your
disc~retion.

On thehalf of the USAMF Engineering Services Center and our subcontractors,
vi, are pleased to present this information to you and will look forward to

ciscussions or, MJ.rach 21, 1985. If questions arise prior to that
,,, (1 s contact m,. at FT' 5S'-1763 or K. L. Falconer at FTS 583-1559.

Veri truly yours,

H. D. Williams
Senior Program Specialist
Hazardous Waste Program

I, % .. *
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iMrch 14, 985
Mr. Paul des Rosier
HDW4-85
Page 2
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Enclosure:
as Stated

cc: Aoi, DOE-TD

Cook, EPA
K. Kleveno, EPA
"J. McGraw, EPA
T. L. Stoddart, Captain, USAF
J. 0. Zane, EG&G Idaho (w/o Enclosure)
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-4 Appendix A, Exhibit 2

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
K: WASHIN'GTON, D.C. 20460

OFFICE CF

SOLID WVASTE AND EMERGENCY frSPONSF
Ko', Colonel Rob,.irt Boyer

dQ AFESC/RD
Tyndall Air Force Base, FL 32403

Dear Colonel Boyer:

We harv ret,.;cd your dccument entitled 'Environmental
:.toration T.-chnolc-Jy--Research and Test Evaluation,"
informing the E£;ilonoentai Protection Agency (EPA) of your
intent to treat soils contaminated with 2,3,7,8-tetra-
.chlrodlhenzo-p-di'xin (2,3,7,8-TCDD). Wt: understand that
y),1 wi.h to conduct z) series of research tests on less than
3,700 prounds of soil (lens than two tons, or two cubic yards)

* containinated with approximately 200 ppb of 2,3,7,8-TCDD.
'.aN The 2,3,7,8-TCDD-contamilnated soil is located at the Naval

ON Construction Battalion Center (NCI3C), Gulfport, MS# the aite
of the research tests. We also understard that you plan to
deo3troy the 2,3,7,8-TCDD in the soil by testing two treatment
units for approximately three to five weeks. The two units
are: 1) thermil pyrolysis using the Advanced Electric Reactor
developed by the J. M. Huber Company, and 2) thermal desorption
followed by ultraviolet light destruction, developed by the
1LT Corporation. Pecause the destruction tests are being
conducted for research purposes, you have requested a waiver
S from notification under 40 CFR Part 775.

On March 21, 1985, the Dioxin Disposal Advisory Group (DDAG)
met with the U.C. Air Force to discuss the details of the planned
rescarch and e-aluation studies. As a result, the DDAG determined
that the propoFal involves potentially feasible technologies, that
the tc:-hnical, safrety, and environmental factors have been
adequately addren:;ed, and that the research activities will provide
usful information in the destruction of 2,3,7,8-TCDD-contaminated
':;oc:~. T~hts, a rese.arch waiver from the notification requirements
ur.d•-r 40 CFR Part 775 is hereby granted to the U.S. Air Force
(HQ AFESC) to conduct the research tests. The waiver is being
(Irantc] sqince the quantity of soil is small, the equipment being
us(--d -r•r the reseearrh is pilot scale, and the tests to be conducted
are of short luration. If testing should continue beyond

k,• 1July 15, 1985, the effective date of the RCRA dioxin regulation
(50 F-. 1978-2006; lanuary 14, 3985), the activities will be
subject to the provisicn,, .f that rule.

0 7



'eour r-,-scarch at Johnston i.<land, however, will occur after

July 15, 1981. A,3 such, it will be subject to the RCRA dioxin
lisiting. As discussed with mem.,er3 of your staff, EPA is
jprocedilng with the preparation oC a research development and
dcmonstration permit. If you havw any questions, please feel
tfr-ee to contact Dr. Howard Fribuoh, Office of Solid Waste, on
(202) 475-6678.

Sincerely yours,

hJack W. McGraw
Acting Assistant Administrator

. co: .:pt-in Torry Stoddart

"!!Q AF'ESC/RDVW
Tyndall Air Force Base
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DEPARTMENT OF THE AIR FORCE
"NIADO@ "7110111011 am ICUCIE 1kGOWNE ING Af.O MU11IMI ZEW10

TV0OALL A101 FORCS 9SAI. V1. n328

24 June 85

Reply to attn oft RDVW

subj: Herbicide Orange Waste Disposal; Letter of Transmittal

TO: Commanding Officer
Naval Construction Battalion Center
Gulfport, MS 39501
code 470

1. Please find attached copies of documents pertaining to the disposal
of Herbicide Orange contaminated wastes that resulted from HQ AFESC/RDVW
research projects at the Naval Construiction Battalion Center(NCBC).
Tab #1 is the TOSCA notification submitted to the Environmental
Protection Agency. Tab #12 is the Environmental Protection Agency letter
authorizing the Air Force to dispose of the described waste.

2. 1ho exact number of drums scheduled for disposal will be determined on the
last day of packing. The total number of drums will be less than that
stated in the permit applicaticn. The reduced number of drums resulted
from waste compaction that reduced the total volume to be disposed. The
description of the waste is accurate, the only variation is that the
soltrol solvent described will be shipped as a solidified material.
the solidification step was a requirement stipulated by Rollins inc.

3. The peneratiori of the described waste material is a one time only action
telated to our roseareb at NCBiC. No additional disposal requirement is

It !ýhoij1d yftij have flucst ions plvaý.e con~tact me at (601)-864-0056.

Terry 1. Stoddart, Capt, IISAF, BSC attch --

Piojpct Manager tab #1 TOSCA letter
tab #2 EPA authorization



DEPARTMENT OF THE AIR FORCE

rVAWDALL AIR FORCI SAM4 FL UM0.

SAP R 2 5 85

MEPLY TO4AT' LTN O

,DVW
ISAJC T

Notification of Dispxosal of TCDD (Dioxin) Contaminated Waste from Air Force

Environmental Restoration Activities
TO.

Mr. Jack McGraw
Acting Aasibtant Administrator for

Pesticides and Toxic Substances
U.S. Environmental Protection Agency
Waterside Mall
401 "M" Street, S.W.
Wlashington D.C. 20460

1.. The U.S. Air Force Installation Restoration Program is involved with two
major research activities at former Herbicide Orange storage sites. The
purpose of this application/notificstion is to provide for the disposal of
dioxin contaminated personnel protection and sampling equipeent generated
during various phases of our two programs. Presently, surface and subsurface
"sampling is being conducted at the Naval Construction Battalion Center (NCBC),
Gulfport MS and Eglin AFB (EAIB), Fort Walton Beach FL, to determine the
profile and extent of contamination. Follow on phases involve testing soil
decontamination technologies at NCBC.

2. Application for approval is made for disposal of TCDD contaminated waste
under provisiona of 40CFR, Part 775, 190(b). Disposal will be accomplished
prior to 15 Jul 85.

a. Name and address of firm: HQAir Force Engineering & Services Center
Engineering and Services Laboratory
(HQ AFESC/RD)
Tyndall AFB FL 32433 6001
ID No. FL 1570024124

b. Site 1: Naval Construction Battalion Center, Gulfport MS, ID
#MS2170022626.

Site 2: Eglin AFB, Fort Walton Beach FL. IDN FL572024366.

c. Point of Contact: Capt Terry L. Stoddart
HQ AFESC/RDVW
Tyndall AFB Fl 32403
(904) 283-2942

d. A review of current analytical data indicates the maximum levels of
2,3,7,8 TCDD contamination in soils from NCBC and EAFB is 300 ppb. The
average concentraLlon in these soils ranges from 20-30 ppb. Based on these
data we anticipate that the drummed waste will contain substantially lower
concentrations of 2,3,7,8 TCDD. The soil is also contaminated with varying

"•1 concentrations of 2,4,D and 2.4,5T, ID Nos. D016 and D077, respectively.

12
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d Quantity of Waste: The first phase of soil sampling at NCBC resulted
in the generation of 27 drums of contaminated clothing. The subsurface
sampling scheduled for NCBC in early May will generate another 22 drums.
Similar activities at EAFB are anticipated to generate 22 drums of
contaminated clothing. The follow on phase of the project, which involves
testing of soil decontamination technologies, scheduled for Jun 85, will
generate approximately 54 drums of contaminated clothing. Currently, no
technology demonstrations are scheduled for Eglin AFB FL. One of the
technologies scheduled for demonstration at NCBC will produce 75 gallons of
dioxin-contaminated solvent. The solvent, Solitrol*, is a petroleum product
manufactured by Phillips. The solvenZ hag a flashpoint of 185*F, pH 7, and a
copper strip corrosion of 1.0. It is anticipated that the diogin
contamination in the solvent will be less than 100 ppb. A total of 127 drums
are scheduled for disposal. The w3ste to be disposed consists of 125 drums
of contaminated chemical protective equipment and two drums of contaminated
solvents.

e. All waste will be packaged, labeled, and transported in accordance
with existing EPA, DOT, and state regulations. Wastes will be disposed by
"incineration at Rollins Envirorwiental Services, Int., Deer Park TX, EPA ID No.
TXI1)0551141378.

f. Status of Waste: The 27 fiber drums of contaminated wastes are stored

in a open-sided metal storage shed at NCBC The shed has a concrete "loor.
It is surrounded by a 6 foot high chain link fence topped with barbed w:re.
The drums are stacked one high on wood pallets and coveted with 6-mil plastic
sheeting. This storage facility is located inside the contaminated area,
which is surrounded by a fence and posted as a restricted area. Waste
presently generated will be stored in a similar manner until pickup for
transportation to Rollins Environmental Services, Inc., which is scheduled for
the last week of Jun 85.

3. Your time and effort for consideration of this approval request is
appreciated. If questions should arise, please contact Capt Terry Stoddart,
"Headquarters Air Force Engineering and Services Center, Engineering and
Services Laboratory (HQ AFESC/RDV), Tyndall AFB FL 32403-6001; (904)
283-2942.

cc; E(;&G Idaho (Mr. Williams)
JAME~i-.U.S. EFA, Region 4

V-ut•' D utroaor of h. Mr. DesRosien, EPA/ORD
InQinoerinn & S•aTe•j c Mr. Kleveno, EPA/HRSD

Mr. Cummins, EPA/OSWER
325CES/DEEV
AD/DEV
NCBC/Code 470

Int cc AFESC/DEV

2
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- Exhibit 2

WVH-'562i8/H. F'ritbusht/hit/!242K/475-(f726/05-23-85/U2/ht/26

MAAY 3 1 M5

Mr. James R. Van. Orman.
Deputy Director of

Engineering & Services Laboratory
Department of the Air Force
Deadcquarters Air Force EnoineerinUc en~d Services Center
Tyndall Air Force Base, FL. 32403

Dear Mr. Van Orman:

A. /We have reviewed your letter of 'April 25, 1985, informing
t he En~vironmnental Protection Agency (EPA) of your intent to
dispose of waste materials contaminated with 2,3,7,8-
tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). We understand that-

JN you have about 125 drums of 2,3,7,8-TCDD-contaminated clothing
and two drums of 2,3,7,8-TCDD-contaminated solvent. We also
Understand that you wish to dispose of this waste by irncineratic~nI ~at Rollins Environ~mental Services, Deer Park, lexas.

The Agency's Dioxin Disposal Advisory Grcup (DDAG) has no
objections to your planned disposal. We recomm~end that the
incineratosr be operated under the conditions that have demonstrated
a destruction and removal efficiency (DRE) of 99.9999 percent
for PCBs.

If you are unable to proceed with the planned disposal.
or if you choose an alternative method, please be advised that
you a~re required to submit a new notification prior to disposing
of 2,3,7,8-TCDLi--contaminated waste raterials. It should be
nc-ted th~at, attcr Ju.ly 15, 1985, the cffective date of the RC1RA
list~irn regulation (5U FR 1978-2006; January 14, 1985), which
designates certain 2,3,7,8-TCDD-co-taminated wastes as hazardous,
you will be subject to the provisions of that rule. If you have
any question-,, please feel tree to contact Dr. Ifloard Fribush,
Ottice of Solid waste, on (202) 475-6726.

Sincerely,

Z-A Jack W. McGraw
NO~ i~Acting Assistant Administrator

14
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• PUBLIC NOTIFICATION
.. , Notice is hereby given of thI
• puI blic availabilit of a Toxic Su ,

"stance Controt Act (TOSCA)
document titled "Environmenotel

,,, Restoration Techolog•Is: Re-
serclft Test and Evaluetion" C"v-
"*erin, wkr to be conducted by the

', United States Air Fqrceo etttu
Naval Construction Battel50Canter. "ttfpct. MlslssIp. T)w
dewume t, available for review of
tte Ggffport.HafteisoftCuly, Ljtlwe"y 210t Av~,m COM. r
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1. INTRODUCTION

This test plan provides a detailed description of Huber's plans

to conduct a test for the research and test evaluation of the

"Advanced Electric Reactor (AER) to treat soil contaminated with

Herbicide Orange at the Naval Construction Battalion Center

(NCBC) in Gulfport, Mississippi. This test will be conducted

under contract to EG&G Idaho, Inc., Idaho Falls, Idaho.

I
Huber will transport its mobile 3" AER to Gulfport, Mississippi,

and process approximately 1,000 pounds of soil containing the

toxic 2,3,7,8 tetrachlorodibenzo-p-dioxin (TCDD) at NCBC. The

"actual test will require about 30 to 40 hours of operation and be

performed on June 24 and 25, 1985.

I
In September 1983, Huber embarl:ed on an aggressive program to

demonstrate the capability of the AER to decontaminate soil. This

program includes the treatment of soils contaminated with HCB,

PCB, carbon tetrachloride, octochlorodibenzo-p-dioxin, and TCDD.

The Gulfport test represents a continuation of this demonstration

process.

All of the tests conducted to date have been successful in

destroying the contaminate being tested while protecting the

environment.
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These results clearly demonstrate the extremely high destruction

capabilities of Huber's AER process end its intrinsic safety

advantages over conventional treatment methods.
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2. PROCESS DESCRIPTION

Huber's hazardous waste treatment process is based on the

Advanced Electric Reactor (AER) shown in Figure 1.

I The reactor employs a new technology to rapidly heat materials to

temperatures in the range of 4000*F using intense thermal radia-

j tion in the near infrared region. The reactants, which can be

gaseous, liquid, or solid form, are isolated from the reactor

core walls by means of a gaseous blanket formed by flowing

nitrogen radially inward through the porous core walls. Carbon

electrodes are heated and in turn heat the reactor core to

incandescent so that the heat transfer is accomplished by thermal

"radiative coupling from the core to the feed materials. The only

feed streams to the reactor are the solid, liquid, or gaseous

wastes and the blanket gas--nitrogen.

Destruction is accomplished by pyrolysis rather than oxidation;

therefore, typical products and by-products produced by incin-

eration such as carbon monoxide, carbon dioxide, and oxides of

Snitrogen are not f-rme0. in significant concentrations. The

principal products of soil borne PCB destruction using the Huber

process are hydrogen, chlorine, HCI, elemental carbon, and a

granular, free-flowing, solid derived material.

Figure 2 is a simplified process diagram of the HTG process as

configured for solid hazardous waste destruction. The solid feed

stream is introduced at the top of the reactor by means of a
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metered screw feeder connecting the airtight feed hopper to the

reactor. Nitrogen is introduced primarily at two points in the

reactor annulus. Prior to rntering the reactor, the nitrogen is

preheated up to 1000OF using an electric circulation heater.

The solid feed passes through the reactor where pyrolysis occurs

at temperatures between 35000 and 4500'F. After leaving the

reactor, the product gas and waste solids pass through a post-

reactor treatment zone (PRTZ).

The PRTZ provides for additional residence time but primarily

cools the gas to less than 1000*F prior to downstream particulate

cleanup.

Solids exiting the PRTZ are collected in a solids collection

vessel which is sealed to the atmosphere. Any additional solids

in the product gas are removed as the gases enter a bag house.

Any residual organics and chlorine are removed by passing the

product gas thiough activated carbon beds just upstream of the

emission stack. The extremely small amount of process gas in the

Huber system (150 scfm for a 25,000 ton per year plant) makes it

economical to use absolute post reactor gas cleaning as is

provided by the accivated carbon beds. The organic, particulate,

drid chlorine free product gas composed almost entirely of nitro-

qen (Vome moisture) in then emitted to the atmosphere through the

process stack.
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For the Gulfport test, Huber will use the Toxbuster unit which is

the same AER that was used for the on-site demonstration in Times

Beach, Missouri. A schematic of the Toxbuster trailer is shown

in Figures 3 and 4.

This unit, shown in Photographs 1, 2, 3, and 4, is Huber's

smallest reactor arid has an inside core diameter of three inches

and a heated length of approximately three feet. This unit is

installed in a covered truck/trailer to provide mobility and is

used for oroof-of-concept experiments and on-site demonstrations

svch as the Gulfport test.

SHUTDOWN PROCEDURES

Normal and emergency shutdown of the AER process is relatively

simple. Normal and emergency shutdown consists of the following:

1. Turn off power to screw feeder.

2. Visually verify that no material is being fed to the reac-

tor.

3. Close valve which isolates the screw ieeder from the

reactor.

4. Pemove feed tube from reactor and place in a plastic bag

(using Level C2 personnel protection).

33
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5. Turn off power to reactor.

The nitrogen purge remains on the reactor until the reactor

temperature is about 200OF (normally this will take about

three to four hours). After the reactor is cooled to less

than 200 0 F, the nitrogen flow is stopped.

J%
V
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3. ACTIVITY SCHEDULE

The current schedule is based upon the Gulfport test being

performed in June 1985. Figure 5 highlights the planned activ-

ities during June.

During the week of June 10, the Toxbuster will be packed in

anticipation of transportation to Gulfport later in that week.

Upon arrival at NCBC, the reactor will be located on Lot 42 near

the electrical service pole which was installed to provide

480-volt, three-phase service to the Toxbuster. Because purified

nitrogen is a necessary part of the AER process, a cryogenic

nitrogen trailer will be placed adjacent to the AER. The loca-

tions of these units on Lot 42 are shown in Figure 6.

On June 17, the Toxbuster trailer will be leveled, power will be

connected, and minor reactor assembly will be performed. Four

Huber personnel will be on site to perform these tasks.

On June 18, the feed system will be installed and nitrogen will

be hooked up to the trailer in anticipation of a shakedown test

on June 19.

During the shakedown test, the Toxbuster will be brought up to

approximately 4100'F to identify any problems that may have

resulted from transportation of the system. If any repairs are

required, they will be performed on June 20 along with other
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remaining test preparations. The remainder of the demonstration

personnel will arrive at Gulfport on June 20.

On June 21, final test preparations will be performed. In

addition, an overall pretest meeting will be held with all test

participants. The agenda for this pretest meeting is shown in

Table i.

The coordination meeting is a necessary function used to ensure

that all participants in the test are fully aware of their

responsibilities, As shown on the agenda, this will include a

brief review of the emergency procedures, health and safety

procedures, and run plan. A checklist will also be given to each

participant so that he can verify that all of his duties will be

performed at the proper time.

Preparation of Gulfport soil to be used in the AER test is being

done as a lower tier subcontract by IT Corporation. By June 22,

IT Corporation will have the AER feed bin loaded with approx-

imately 1,000 pounds of Gulfport soil that is free-flowing (about

1% moisture content) and -35 mesh.

On either June 22 or June 23, four individuals will be required

to transport the filled feed bin to the AER for installation

above the reactor. Prior to transporting the feed bin from the

contaminated area, its exterior will be decontaminated. Trans-

portation will require the use of the following personnel:
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TABLE 1

Agenda For Pretest Meeting

1. Introduction and Overview

2. Review of Run Plan

3. Specific Participant Responsibilities

4. Health and Safety Review

5. Emergencies and Contingency Plans
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1. A crane driver.

2. An individual to drive a pickup truck in which the feed bin

will be transported.

3. Two operators in Level Cl protection equipment to install

the feed bin on the reactor.

After the feed bin has becn set in place above the reactor, the

Toxbuster will be off limits (caution tape will be placed on all

entrances) to individuals not wearing the following protection

equipment (defined as Level C2 protection):

1. Standard safety equipment (i.e., hard hat, safety shoes,

safety glasses).

2. Ventilated Tyvek coveralls.

3. Cotton gloves.

4. Half-face masks with organic, vapor, and Hepa filter car-

tridges.

The actual test will begin at 8 a.m. on June 24. Approximately

three hours before the test is to begin, the lead operator and

process engineer from Team 3 will bring the Toxbuster to operat-

ing conditions. The test is scheduled for completion during the

afternoon or evening of June 25. Under normal circumstances, the
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test should require about 30 to 40 hours to complete; however,

unforeseen problems may cause the length of the test to be

extended.

Decontamination procedures will begin on June 26. Towards the

end of the same day, TT Corporation will take wipe samples for

analytical verification that no dioxin is present on any of the

AER equipment.

Verification of these tests is expectecý on lhursday, June 27, for

final disassembly and loading of the Toxbuster equipment for its

return to Borger on either June 28 or June 29.
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4. DETAILED RUN PLAN

Attachment 1 is a detailed run plan for the proposed test.

In the event of inclement weather or an emergency, operation of

the Toxbuster will cease after emergency shutdown procedures

(described in Section 2) are performed. The decision to stop

operation of the Toxbuster will be made by the Field Coordinator.

If operation of the Toxbuster is stopped for any reason (i.e.,

weather problems, equipment breakdown, etc.), the continuation of

the test will be determined by the EG&G on-site Project Director.

Attachment 2 summarizes the test conditions. As shown, approxi-

mately 1,000 pounds of soil contaminated with Herbicide Orange

will be processed. Huber expects between 100-200 parts per

billion of 2,3,7,8-tetrachlorodibenzo-dioxin (TCDD) in the

feedstock. The concentration of TCDD and other products in the

feedstock will be determined by the verification subcontractor.

For the proposed test, the following run conditions will be

maintained:
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ITEM VALUE

Reactor Core Temperature OF 3500-4500

Nitrogen Rate, scfm 6-10

Feedstock Charge, Lbs 1,000

Feed Rate, Lb/Min 0.4-0.6

Estimated Bag Filter Catch, Lbs 10S'
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5. PROJECT STAFFING

Figure 7 is a field team organizational chart for the personnel

involved in the Gulfport test. As shown, this project organiza-

tion requires six professionals and seven hourly personnel and

consists of two groups under the general direction of the field

coordinator.

The process operations team, under the direction of the process

operations leaier, is responsible for the operation of the AER

and recording of all process operating parameters.

The industrial hygiene team is responsible for monitoring the

activities of the process operations team and ensuring its safe

operation.

Because the test is to be performed around the clock, sufficient

manpower is required for shift work. The industrial health

engineers will work 12-hour shifts during the test.

Attachment 3 is a detailed description of the activities to be

performed by all participants during the test.
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6. FEEDSTOCK DESCRIPTION AND PREPARATION

For proper operation, the AER requires a solid feedstock that has

been properly sized and dried. Specifically, this requires

solids with a particle distribution near 35 mesh and a moisture

content of approximately 1% to ensure a free-flowing product.

IT Corporation has been retained as a lower tier subcontractor to

Huber to perform feedstock preparation. Current plans require

that 1T Corporation complete all feedstork preparations by June

22 and load Huber's feed bin with approximately 1,000 pounds of a

free-flowing, -35 mesh mixture of Herbicide Orange contaminated

Gulfport soil.

Huber anticipates the following mixture will make up the 1,000

pounds of feedstock provided on June 22.

DESCRIPTION CONCENTPATION

Concrete 21%

Sand/Gravel 45%

Shell 31%

Asphalt 1%

Tar 2%

so



7. DATA SAMPLING

During the test, Huber will be gathering information that will

describe the operating parameters of the AER process. All

sampling and analytical tests uill be performed by the verifica-

tion subcontractor. Huber anticipates a visit (in Borger, Texas)

from the verification subcontractor to work out specific equip-

ment needec for performing sampling in Gulfport. Huber will

coordinate with the verification su'Ncontractoi for obtaining

samples during the test. Huber anticipates this will include

both solid and gaseous samples.

Atiachment 4 is an example of the data sheets to be used by Huber

personnel to record process data during the test.

The information obtained from these data sheets will be used

along with the analytical data to establish overall destruction

efficiencies. The information that will be documented as a result

of using thpse forms includes the following:

- Total Amount of Soil Treated

- Instan neous Soil Feed Rates

- Reactor Core Temperatures (via optical pyrometer)

- PPTZ Temperature (via thermocouple)
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- Reactor Volts and Amps

- Nitrogen Flow Rates (using a rotamneter)

- Reactor Power Requirement

- Reactor PressurEs

- Total Gas Flow Rate Exiting Process (dry gas meter)

Ib
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8. EQUTPMENT CHECK AND CALTBPATTON

Several deliberate measures are used during the operation of the

Toxbuster to maintain proper operation. As described in the

previous section, several eata forms have been used in previous

tests for recording process operations parameters. These records

were used to record the information in the Times Beach tests and

were quite successful. Similar forms will be used during the

NCBC tests.

Prior to the NCBC test, the entire AER process flow train will be

leak tested using a soap solution. This test is used to verify

that all connections are secure and that the entire system is

sealed. The following equipment will also be calibrated accord-

ing to standard calibration procedures:

- Rotameters (using Dry Gas Flow Meter)

- Optical Pyrometer (using portable pyrometer)

Screw Feeder (by weight loss mechanism and batch

testing using a clean surrogate at various

settings as a function of time)

- Other Misc. Gauges

Redundancy is built into the AER design and data gathering to

ensure proper AER operation. Proper operation of the reactor is
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verified by (1) optical pyrometer readings; (2) reactor power

consumption; (3) volt and amp readings; and (4) temperature of

the treated material. In addition, the nitrogen flow rate is

metered at two separate points within the process. The overall

nitrogen flow is metered using a dry gas meter as it enters the

trailer, and rotameters are used to regulate individual flows.

The flow of soil into the reactor is set by a metered screw

feeder which is calibrated prior to all tests. Instantaneous

soil feed rates are verified by an in-line weigh scale.

To ensure that all process operating parameters are recorded

properly, redundancy is also built into the process data gather-

ing. All process parameter readings are taken by two separate

test participants. This procedure is used to guard against

deficiencies in the recording of data which serves as a permanent

record of the test. In the preparation of the final report, the

Project Director (and Operating Team) will review the process

operating data and present it in the summary of' the test.

Additionally, all exceptions to this Test Plan will be identified

and discussed.
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9. DECONTAMINATION

Decontamination procedures following the test are outlined in

detail in the Industrial Health Manual and will only be described

briefly.

Decontamination of the Toxbuster and associated equipment will be

performed on June 26 and 27 according to the present run plan.

Upon completion of the test on June 25, the following feed

equipment will be removed by personnel in Level Cl protection (a

description of Level Cl personnel protection is included in

Huber's Industrial Health Manual) and placed in the decontami-

nation area (located inside the contaminated area):

- Feed Tube

- Feeder

- Feed Bin

This eouipment will be decontaminated on either June 25 or 26,

depending on how late in the day the test ends. All decontami-

nation will be performed in Level Cl personnel protection.

Decontamination will be performed just inside the contaminated

zone using either steam cleaning or washing with a trisodium

phosphate water solution. After cleaning, the equipment will be

placed on plastic (in a buffer zone between the contaminated and
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clean zone) and wipe sampled for decontamination verification.

Until the results of the wipe sample are available, the equipment

will remain wrapped in plastic in the buffer zone.

After the Toxbuster has been allowed to cool to ambient tempera-

tures, the treated soil collection vessel will be unhooked from

the AER process flow train, sampled by the verification subcon-

tractor, sealed, weighed, and placed in the contaminated zone (or

buffer zone). Removal of the collection vessel will be performed

in Level Cl protection equipment.

Tmmediately after the collection vessel has been removed from the

Toxbuster trailer, IT Corporation will enter the trailer and

obtain wipe samples to verify that no TCDD is present. Wipe

samples of the feed equipment will be taken immediately after

decontamination procedures.

The results of the Toxbuster interior and feed equipment wipe

samples taken on June 25 or 26 will be available on June 26 or 27

so that equipment disassembly and packaging can be performed.

All materials requiring disposal will be placed in fiber drums

for disposal by EG&G. In addition, the two 55-gallon drums of

activated carbon (Nixtox filters) will be removed from the AER

process flow train and given to EG&G for disposal. All residual

waters generated during decontamination procedures will be

drained on the contaminated test site for evaporation.
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10. FINAL REPORT

The current schedule requires that Huber prepare a draft final

report which will be submitted to EG&G on September 3, 1985.

After comment• are received from EG&G by September 16, the final

report will be issued September 30.

Contained in the final report will be the _'ollowing items:

- Executive Sumw.ary

- Process Description

- Operating Parameters

- Review and Audit of Industrial Hygiene Plan

- On-Site Performance Summary

- Frequency of Sampling and Analytical Procedures Used

- Results and Conclusions
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ATTACEMENT 1

Gulfport Run Plan
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RESEAICH AND TEST EVALUATION

GULFPORT RUN PLAN

REVISION NO. 2

APRIL 15, 1985

TIME AND DATE ACTION

6/22/85 Obtain Samples
Record weights
Preparation

The Process Team will weigh the filter bags and the feed bin and
record these weights on the data sheets. The top and bottom of
each Nixtox activated carbon drum will be sampled by the
verification subcontractor. The feed bin, which will have been
filled with about 1,000 pounds of soil by the pretreatment
subcontractor (IT Corporation), will be installed over the
reactor by test personnel in level "Cl" protection. Feedstock
samples will be taken by the verification subcontractor prior to
feed bin installaion. IT Corporation will take two pretest wipe
samples. In addition, industrial hygiene monitoring equipment
will be set up for sampling during the entire testing period.
The equipment decontamination area will be set up for use on
6/26/85.

05:00 6/24/85 Reactor Warmup

The process engineer and lead operator from Team 3 will bring the
reactor up to c-rating conditions by 08:00.

08:00 6/24/85 Begin Test
Record process data

The reactor core will be maintained at between 3500 and 4500 F
for the test. Ten to twenty minutes is allowed for Process Team
1 to optimize the feed rate and the nitrcgen rate. The soil feed
rate will begin at about .4 lb/m and be gradually increased tr .6
lb/m by 08:30. This will provide some time for the system to
equalize. The control data will be recorded every 15 minutes

starting at 08:00 and 7ontinuing until shutdown.

08:50 Process gas sampling

The start of emission testing will be determined by the field
coordinator. No further process changes will take place (other
than emergency shutdown). Occasionally, the soil flow may be
stopped (for less than 1 minute) to periodically clean the feed
tube via a closed system in-line brush.
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09:25 0 CO CO, Stack,a~lysis,

The emission testing team will be taking orsat and dfaeger tube
samples at the stack. All other functions will continue.

The three process teams will operate the reactor on 8-hour
shifts.

14:00 to 24:00 6/25/85 End of Test
Samples

The field coordinator will determine the end of the test. The
Process Team will remove contaminated equipment and place in
decontamination area for cleaning. The feed bin will be weighed
before it is decontaminated. The reactor and process components
will he allowed to cool overnight. Reactor emissions samples
will be taken by the verification subcontractor for later V
analysis. The industrial hygiene air filters will be turned over
to the verification subcontractor for later analysis.

08:00 6/26/85 Samples

The treated solids collection vessel will bs removed from the
AER, sampled, sealed, weighed, and placed in the contaminated
area. The Nixtox drums will be sampled. The bag filter vessel
will be dismpantled, sampled, and the filter bags will be weighed.
All weights will be recorded by the process engineer and lead
operator. Bag filter bags and other residue materials will be
placed in a fiber drum for disposal.

10:00 6/26/85 Decontamination
Samples

The Process Team will decontaminate the feed bin, feed hopper,
and feed tube. IT Corporation will take wipe samples on the feed
equipment, the "charge end" of the reactor, and the discharge end
of the reactor. In addition, four other surfacez will be wipe
tested. These wipe samples will be taken by the IT Corporation
for immediate analysis to confirm decontamination of the
Toxbuster.

13:00 Decontamination
Analysis

The Process Team will decontaminate all other Toxbuster equipment
under review of the industrial hygiene engineer.

The verification subcontractor will perform the process emissions
inalyses, activated carbon analyses, and air filters analyses.
if any of these are positive for TCDD, the field coordinator will
determine if any of the "Priority 3" samples need analysis.
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ATTACHMENT 2

SUMMARY OF TEST CONDITIONS

1. Location: Naval Construction Battalion Center, Gulfport,
Mississippi

2. Test to be conducted in cooperation with EG&G, Idaho Falls,
Idaho.

3. Date: Late June, 1985 (nominally June 24, 1985)

4. Number of Tests: One (1)

5. Feed Rate: Between 3.4 and 0.6 lb/min

6. Test Duration: Approximately 30 to 40 hours

7. Dioxin Conccntration: Approximately 100-200 ppb TCDD

8. Total Quantity of Soil to be Tested: Approximately 1,000
pounds

9. Total Quantity of Dioxin to be Destroyed: Approximately 2 x

10-4 pounds or 0.09 grams TCDD

10. Results Expected:

a. Greater than 99.9999% DRE or TCDD not detected in gas
phase.

b. Greater than 99.9999% DRE or TCDD not detected ir the
solid phase.

11. Expected Reporting Date: September 30, 1985

In every prcrvious demonstration test, the safety and hygiene
practices which Huber implemented have adequately protected
personnel, equipment, and the environment. Therefore, the
procredures shown in the safety plan (also enclosed) have been
tested and proven effective. Previous tests have verified that
during actual operation, Huber's system is completely closed.
Therefore, Level Cl protection will be utilized only uhen the
system is open. As presently envisioned, an open system will be
said to exist when preparing feed material, filling feed bins,
changing the treated soil hopper, and inspecting equipment compo-
nent internals.
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ATTACHMENT 3

TEST PARTICIPANT DESCRIPTIONS
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Job Title: Field Coordinator

Communications Eauipment: Portable radio

Duties: The Field Coordinator has the overall responsibility to
see that the tez.t is conducted according to the written test
plan. This includes coordinating the efforts of the Process
Operations Leadei and verification subcontractor. The Field
Coordinator is also the primary contact between Huber and
the Air Force, Navy, and EG&G. The Field Coordinator
addresses any unforeseen problems and keeps everyone in-
formed of test status and problems. The Field Coordinator
will don Level "Cl" personnel protection if needed during
decontamination procedures. Otherwise, Level C2 personnel
protection will be used.
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Job Title: Industrial Hygiene Engineer (!HE)

Communications Equipment: Portable radio

Duties: The !HE has the authority to stop the run if he deems a
safety hazard exists. The IHE cooperates with the Field
Coordinator and process engineer to see that all personnel
are properly clothed with protection equipment and that
their jobs are carried out in a safe manner. The IFE
periodically walks through the test site and notes any
safety-related problems. During the test, Level C2 equip-
ment will be used.
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Job Title: Standby Operator (Runner)

Communications Equipment: None

Duties: The primary function of the Standby Operator is to act
as a replacement for any of the operators in the event of an
illness or injury. When in reserve, the Standby Operator
assists the industrial Hygiene Engineer or will handle
miscellaneous duties. During the test, Level C2 equipment
will be used.
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Job Title: Process Engineers - Process Operations

Communications Equipment: Radio while at the top of the
reactor

Duties: The Process Engineers rotate with the Lead Operator to
monitor the process at the top of the reactor through the
site glass. During the one-half intervals when not at the
top of the reactor, the Process Engineer walks through the
test site and monitors the equipment and the operators and
lends assistance and direction as necessary. The Process
Engineers are responsible for seeing that the operators
carry out their job functions as specified in their respec-
tive assignment lists. The Process Engineers have complete
responsibility for operatioi of the equipment, documentation
of run data, and safety of the operation. The Process
Engineers are expected to recuire Level "Cl" uniforms when
decontamination procedures are being performed. During the
test, Level C2 protective equipment will be worn.
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Job Title: Lead Operator

Communications Equipment: Portable radio

Duties: The Lead Operator is responsible for the operation of
the reactor and auxiliary equipment under the direction of
the Process Engineer. He ensures that all process variables
are maintained at prescribed levels and immediately notifies
the Process Engineer if there are problems or process
conditions vary outside of prescribed limits. The Lead
Operator also keeps a log of all process changes and the
time each change occurs. By monitoring the controls, he
ensures that all equipment is operating properly. In the
event of equipment problems, the Lead Operator relays
instxuctions to other operators via radio under the direc-
tion of the ProceFs Engineer. The Lead Operators are
expected to require Level "Cl" uniforms when decontamination
procedures are being performed. During the test, Level C2
protective equipment will be worn.
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Job Title: Process Data Operator

Communications Equipment: Portable radio

Duties: The Process Data Operator is responsible for real-time
monitoring of the process equipment during the run. He
takes periodic readings to obtain instantaneous measurements
of the feed rate and other process parameters during the
test. In addition, he checks for cooling water leaks,
nitrogen gas leaks, etc. He immediately reports any con-
ditions that might affect the safe cperation of the
equipment to the Process Engineer. Much of the data
collected by the Process Data Operator is duplication to
avoid holes in the overall data for proper documentation.
During the test, Level C2 protective equipment will be worn.
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ATTACHMENT 4

Process Data Sheets
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DIOXIN DEMONSTRATION
DATA SHEET

PROCESS LOG

REACTOR: ________ ____ DATE: _ _ _ _ _ _ _ _ _ _ _ _

TEST NO: __ _ _ _ _ _ _ _ _ _ TEAM: _ _ _ _ _ _ _ _ _ _ _

TIME COMMENTS

70
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NCHC GULFPORT DEMONSTRATION DATA SHEET

- PRETEST/POSTTEST CHECKLIST -

New Filter Bags, Wt:
Filter Bags After Test, Wt:
Feed Bin Empty, Wt: ___
Feed Bin Full, Wt:
Feed Bin After Test, Wt: _ _ ___ _ _

Collection Vessel Empty, Wt:_
Collection Vessel After Test, Wt: ____

Fiber Drums Filled After This Test:___

PRETEST/POSTTEST SAMPLING CHECKLIST

Time Individual's Initialr
Location/Item Sample Obtained Taking Custody

1. Feed Bin
2. Pretest Wipe Samples
3. Nixtox Drums, Before Test
4. Nixtox Drums, After Test
5. Bag Filter Sample
6. Treated Soil Sample
7. Decon Wipe Samples

a. Feed Bin
b. Feed Hopper
c. Screw Feeder
d. Feed Tube
e. Inside Trailer

Comments

Signature (s) Date:

(The reverse of this page is blank.)



APPENDIX E

INDUUSTRIAL HYGIENE, HEALTH, AND SAFETY

PLANS SUPPORTING HUBER'S AER DEMONSTRATION

TEST AT NCBC
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INDUSTRIAL HYGIENE, HEALTH, AIM SAFETY
PLAN FOR THE TREATMENT OF SOIL

CONTAINING HERBICIDE ORANGE USING
THE ADVANCED ELECTRIC REACTOR AT THE

NAVAL CONSTRUCTION BATT'ALION CENTER
IN GULFPORT, MISSISSTPPI

3-11

H UBwmER TECHNOLOGY
J. M. HUBER CORPORATION

P. 0. Box 2831
Borger, Texas 79008-2831

(806) 27446331
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INDUSTRIAL HYGIENE, HEALTH, AND SAFETY
PLAN FOR THE TRZATMENT OF SOIL

CONTAINING HERBICIDE ORANGE USING
THE ADVANCED ELECTRIC REACTOR AT THE

NAVAL CONSTRUCTION BATTALION CENTER
IN GULFPORT, MISSISSIPPI

Prepared for:

EG&G Idaho, Inc.
1955 Freemont Avenue

P.O. Box 1625
Idaho Falls, Idaho 83415

Prepared by:

Darrell B. Derrington, Jr., P.E., and
Jimmy W. Boyd, P.E.

Huber Techno~ogy Group
J. M. Huber Corporation

1100 Penn Avenue
Borger, Texas 79007

April 29, 1985
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Introduction

The J. M. Huber Corporation has stccessfully and safely tested
the use of a new technology for the degradation/destruction of
dioxin in soil. This process, in Advanced Electric Reactor, has
been utilized to destroy laboratory prepared
octachlorodibenzo-p-dioxin in soil in two separate tests in
Borger, Texas. Additionally, a highly successful and efficient
test was recently completed in Times Beach, Missouri detoxifying
tetrachlorodibenzo-p-dioxin contaminated soil. This technology
has also been demonstrated to be highly effective in the
destruction of polychlorinated biphenyls (PCB) and
hexachlorobenzene (HCB) in soils and other organics such as CCl 4
as liquids or on soils.

In every previous demonstration test, the safety and hygienic
practices which Huber implemented adequately protected personnel,
equipment, and the environment. Therefore, the procedures
detailed in this safety plan have been tested and proven
effective.

The following Industrial Hygiene, Health, and Safety Plan
addresses the use of Huber's Advanced Electric Reactor for
destruction -f dioxin and other similar compounds (products
contained in Herbicide Orange) in soil at the Naval Construction
Battalion Center (NCBC) in Gulfport, Mississippi.
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MATERIAL CONTROLS

In order to minimize employees exposure to dioxin, the contami-
nated soils will be transferred from the ground to the pretreat-
ment facility and then to the reactor in enclosed containers.
These will be filled utilizing techniques which prohibit direct
personal contact with the mateiial and inhibit fugitive dust
emissions.

PROCESS CONTROLS

The destruction process is essentially a closed system due to the
many safeguards Huber has built into the system. This includes
the use of closed feed bins and hoppers for the decont..-minated
product and carefully fitted connections between the feed bins,
reactor product bins, and the air pollution control system (bag
filters and activated carbon beds). The closed Huber system also
operates at very low pressures (about 1-2 inches of wattr) and
thus offers little potential for hazards in the event of
unforeseen operating problems

TEST AREA CONTROL

The test area will be roped off using caution tape allowing an
area sufficient to permit all of the operations which are part of
the test to occur unhindered. Access to and dep&rture from the
site will be carefully controlled with specifically designated
entrances and exits. Entrance into NCBC is controlled by Navy
guards, and periodical patrols of the test site will be made by
the Navy.

"Two levels of pr<,'ection, Levels C1 and C2, will be utilized at A

tl-.e job site. These levels are defined as follows:

Level C1

Level Cl protection provides the following:

Personnel are to be qualitatively fitted with a full face air
purifying respirator. The fit test procedures includes the use
of isoamyl acetate or irritant smoke and will be administered by
Huber's Industrial Hygienist prior to the test.

Combination NIOSH/MSHA approved pesticide or organic vapor/highly
tr:uxc particulate filter cartridges or canisters will be
1iti, i7ed. See Addendum B for care and cleaning of respirators.

Saran coated Tyvek coveralls with complete coverhood (Ref. 1)
will normally be worn. Uncoated Tyvek coveralls may be used if
appropriate. *

VITON gloves - inner

NITRILE gloves or cotton gloves - outer
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Rubber boots (decontaminatable) to pull over leather safety shoes
or steel-toed rubber boots.

"Disposable boots - Latex

Inner cotton garment, either coveralls or long underwear

i Sleeves, pant cuffs and coverhoods of coveralls, will be attached
to gloves, boots and coveralls, using duct tape.

* IF AMBIENT WORK STATIONS TEMPERATURE IS ABOVE 70 F AND HEAT
BECOMES A PROBLEM, THE SARAN COATED TYVEKS MAY BE REPLACED
BY PLAIN TYVEK IN ORDER TO PREVENT ACUTE HEAT STRESS.
HUBER'S INDUSTRIAL HYGIENIST ON THE JOB WILL MAKE THIS
DETERMINATION.

Level C2 protection includes the use of perforated Tyvek (or
similar material) coveralls, rubber boots, cotton gloves, half
face masks using organic vapor/highly toxic particulate

cartridges (see Addendum B for care and cleaning of respirators),
hard hats, and safety glasses.

The equipment will be initially placed on a clean, uncontaminated
site situated near the test plot. Since the equipment will also
be uncontaminated at this point, all set up and equipment
installation will be considered clean and, thus, not require Cl
or C2 protection. Standard safety equipment will be used during
set up (i.e., hard hat, safety glasses and steel-toed boots).

Previous tests have verified that during actual operation,
b, Huber's system is completely closed. Therefore, Level Cl

protection will be utilized only when the system is open. Open
systems include preparations of the feed material, filling the
feed bin, mounting and unmounting the feed bin on the reactor,
changing the solids collection vessel, and inspection of
equipment component internals. During normal operation, whenever
Level Cl equipment is not required, Level C2 equipment will be
"used.

%: Persons and equipment leaving the area will be decontaminated.
Extensive equipment decontamination (i.e., steam cleaning) may be
"foregone if sampling (See Addendum C) shows less than 150
nanograms of dioxin per square meter wipe. The decontamination
procedures are listed beginning on page 5.

Personal Protection

Train;ric

All project personnel will have been or will be trained regarding
the hazards involved in handling Herbicide Orange contaminated
soil, use and care of protective equipment, and the Industrial
Hygiene and Safety Plan. An additional site specific training
course will be provided for employees prior to initiation of site
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work. Prior to the test, a Safety Meeting will be held to review
procedures and key items of the Safety Plan.

HEA" STRESS

The use of Level C! protective gear will increase the risk of
heat stress. Because of this, a very stringent heat stress
monitoring prngram will be instituted.

Workers in the exclusion zone will work in pairs. "Buddies" must
be alert for signs of distress and will frequently check on each
other. An additional employee assigned for decontamination will
Sserve as a safety watch. The Safety Watch will be dressed in
Level Cl when recuired. He will monitor the activities of on
site persons, watching for signs of heat stress. The Safety
Watch will have a buddy who remains in contact with him and is
statioied in the non regulated zone.

A shower or hose will be readily available to enable rapid cool
dawn of persons exposed to heat. Huber's Industrial Hygienist
will supervise rapid cool-down should it be required.

A break area will be available to allow workers to cope with heat
or cold conditions.

Depending on the ambient temperature, a work/rest regimen will be
established to enable workers to adjust to heat (See Addendum A).
At the discretion of Huber's Industrial Hygienist, work hours may
be delayed until ambient temperatures are cooler.

Heat Stress Monitoring specifics are expounded upon in Reference
2.

Prior to workers donning Level Cl personnel protective equipment,
the followinc vital signs will be recorded by Huber's Industrial
Hygienist when ambient temperatures are above 70 F.

Weight
Heart Rate
Oral Temperature
Blood Pressure

lieart rate, blood pressure and oral temperature will be monitored
each time an individual doffs Level C1 personnel protection when
the employee's work site temperature exceeds 70 F. This
monitoring will be used along with other criteria to determine
rest time and further monitoring needs. The method of decision
making for these incidences is shown in Addendum A. Medical data
will be collected and interpreted by Huber's Industrial
Hygienist.

Addendum A includes a discussion of different heat stresses,
monitoring, and protection.
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Persons using Level Cl equipment must replace body fluids. As
workers doff Level Cl personnel protection they must be
encouraged to drink 8 ounces of water, fruit juice or fruit juice
flavored water. Commercial electrolyte drinks (for example
Gatorade) may be used but the proper electrolyte balance can be
achieved by following the above recommendations and by generously
adding salt to meals.

MEDICAL MONITORING

The program in Addendum D will be used for medical monitoring of
Huber personnel that use Level Cl protective equipment.

NOISE

A survey of the test area and trailer carrying the 3" reactor to
identify any high noise sources was conducted. Hearing
protection is not required unless employees work for more than
1-1/2 hours in the Heat Exchanger Room when the heat exchanger
motors are operating.

DECONTAMINATION

A strictly controlled contamination reduction program has been
established for both personnel and equipment. Guidelines are
listed below.

Decontamination procedures will be arranged to generate as little
excess liquid as possible. Decontamination solution may be a
strong trisodium phosphate solution. The solution is prepared by
mixing 0.4 pounds of trisodium phosphate into 1 gallon of water.
As appropriate, steam cleaning may be used.

P ERSONNEE

Because IT Corporation will already have an employee
decontamination facility set up, Huber will utilize IT's
facilities for personnel decontamination. A detailed description
of IT's employee decontamination facility is contained in IT's
Health and Safety Plan.

EQUIPMENT

Every effort will be made to reduce the need to decontaminate
equipment. Small tools, sample containers, etc. will be decon-
taminated with a damp decon solution wipe off. The procedures
used for large equipment decontamination are:

1. Purge with clean sand, when possible;

2. Scrap(- clean, and vacuum out all loose material;
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3. Wash out with trisodium phosphate/water solution using
sponge and scrub brush. Sponge rinse with clean water;
or

4. Steam clean, if required.

Equipment decontamination will be performed on the contaminated
site using either a trisodium phosphate solution or a steam
generator. After decontamination the cleaned equipment will he
placed in a buffer zone (adjacent to the contaminated area) until
wipe testing verfies that the equipment is clean. While in the
buffer zone, the equipment will be wrapped in plastic.

Huber's recommended acceptable level for contamination reduction
on equipment is 150 nanograms of TCDD per square meter wipe
sample.
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EMERGENCY RESPONSE PROCEDURES

MEDICAL

Any worker suspected of being exposed to dioxin via inhalation,
* ingestion, or skin contact may be taken immediately, following

decontamination, to the designated Medical Facility and will be
examined. The need for medical attention will be determined on a
case by case basis by Huber's on-site Industrial Hygienist and
"the J. M. Huber Project Director. Blood and urine samples may be
collected and analyzed for appropriate parameters, namely liver
function indicators and others as designated by the on-site
Industrial Hygienist and the consulting physician.

SPILL

"Any spill or release of dioxin contaminated soil will require
remedial action. In the event of a spill or other unanticipated
occurrence while test personnel are in Level C2 equipment, the
feeder will be turned off and the Toxbuster will be vacated.
After donning Level Cl equipment, corrective actions will begin.
Small spills will immediately be vacuumed up (using a hazardous
waste vacuum cleaner equipped with a HEPA filter) and
contaminated surfaces will be washed with soap and water. Large
"spills, which require more extensive decontamination, will be
evaluated by on-site management and appropriate actions followed
as the situation directs. Shovels, sand, absorbents, etc., will
be maintained on-site to accommodate these situations.

FIRE

Personnel are trained in use of portable fire extinguishers.

These will be maintained on site. The location and use of
portable fire extinguishers in the Toxbuster will be reviewed
prior to Huber's endurance/preparation run in May. Additional
fire reporting, response, and evacuation procedures at the NCBC
will be followed. A fire will require use of SCBA for personnel
protection.

SPECIAL SAFETY CONSIDERATIONS

Heat From the Reactors

In addition to ambient heat, there will also be heat generated by
the reactors. This will add to the heat burden on the workers,
making heat stress monitoring all the more essential when Level
Cl equipment is used.

Workers must be carefully observed and monitored.

Some of the reactor associated equipment is also a hot object
contact hazard. Because workers may have impaired visibility and
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hampered movement due to the personal protection, it is important

to remind them of this hazard.

FALLS

The reactor must be accessed and attended by ladder and elevated
platforms. Safeguards are built into the system following
applicable OSHA guidelines, but the use of the personal
protection equipment will make these areas and access to them
more hazardous. Therefore, workers will be advised of the
soecific areas where extra precautions are required.

ELECTRICAL

High voltage electrical components are safely guarded. However,
workers will be reminded of these potential hazards. If there is
a need for electrical service during the test, a special pro-
tection protocol will be worked out by the Industrial Health
Engineer, the project director, and the operators so the
electrician will be protected from exposure, but will still be
able to work safely with the electrical gear.

INDUSTRIAL HYGIENE MONITORING

There are no formally established Industrial Hygiene Monitoring
procedures yet developed for workers potentially exposed to
Herbicide Orange containing dioxins. IT Corporation is
responsible for the equipment. to be used for the air monitoring
program. Huber recomrnends the use of Industrial Hygiene
Monitoring (i.e., personnel and area sampling) to determine
airborne indications of potential exposure. Addendum C contains
the recommended Industrial Hygiene Monitoring equipment and
frequency of sampling. IT Corporation samplers will be placed in
the work area by the Huber Project Director or someone he
designates -,id will be placed in locations or on persons most
likely to be exposed to dioxin (i.e., near feed bin at top of
reactor). Analysis of samples should be a modification of the
procedure used for stack sample analysis and wipe sample
analysis.
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CLASSIFICATION, MEDICAL ASPECTS, AND
PREVENTION OF HEAT ILLNESS

Introduction

Weather conditions are a serious consideration in planning and
conducting site operations. H -, humid weather can catse
physical discomfort, loss of efficiency, personal injury, and in
the extreme, can be life threatening. The worker is highly
susceptible to these effects due to the wearing of protective
clothing which decreases natural body ventilation and hence
cooling. There are six generally recognized types of heat
illness briefly described in decreasing order of severity below.

Heatstroke and Heat Hyperpyrexia

Clinical Features: Heatstroke: (1) hot dry skin: red, mottled,
or cyanotic skin; (2) high rising core
temperature, 104.9 F and over; (3) brain
clisorders: mental confusion, loss of
consciousness, convulsions, or coma, as core
temperature continues to rise. Fatal, if
treatment delayed.

Heat hyperpyrexia: a milder form; core
temperature lower; less severe brain dis-
orders; some sweating.

Underlying Heatstroke: failure of the central drive for
Physiological sweating (cause unknown) leading to loss of
Disturbance: evaporative cooling and an uncontrolled

accelerating rise in core temperature.

Heat hyperpyrexia: partial rather than
complete failure of sweating.

Predisposing (1) sustained exertion in heat by unacclima-
Factors: tized workers, (2) obesity and lack of

physical fitness, (3) recent alcohol intake,
(4) dehydration, (5) individual suscepti-
bility, (6) chronic cardiovascular disease in
the elderly.

Treatment: Heatstroke: immediate and rapid cooling by
immersion in chilled water with massage, or
by wrapping in wet sheet with vigorous
fanning with cool dry air. Avoid over-.
cooling. Treat shock if present. Obtain
emergency medical care.

Heat hyperpyrexia: less drastic cooling
required if sweating still present and core
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temperature 104.9 F. Obtain emergency
medical care.

Prevention: Medical screening of workers. Selection
based on health and physical fitness.
Acclimatization for 8 to 14 days by graded
work and heat exposure. Monitoring workers
during sustained work in severe heat.

Heat Exhaustion

Clinical (1) Fatigue, nausea, headache, giddiness; (2)
Features: skin clammy and moist, complexion pale,

muddy, or with hectic flush; (3) may faint on
standing, with rapid thready pulse and low
blood pressure; (4) oral temperature normal
or low, but rectal temperature usually
elevated (37.5 to 38.5 C). Water-
restriction type: urine volume small, highly
concentrated. Salt-restriction type: urine
less concentrated, chlorides less than 3
milligrams per liter.

Underlying (1) dehydration from deficiency of water
Physiological and/or salt intake; (2) depletion of
Disturbance: circulating blood volume; (3) circulatory

strain from competing demands for blood flow
to skin and to active muscles.

Predisposing (1) sustained exertion in heat; (2) lack of
Factors: acclimatization; (3) failure to replace water

and/or salt lost in sweat.

Treatment: Remove to cooler environment. Administer
salted fluids by mouth or give intravenous
infusions of normal saline (0.9 percent) if
patient is unconscious or vomiting. Keep at
rest until urine volume and salt content.
indicate that salt and water balances have
been restored. Obtain emergency medical
care.

Prevention: Acclimatize workers using a breaking in
schedule for 1 or 2 weeks. Supplement
dietary salt only during acclimatization.
Ample drinking water to be available at all
times and to be taken frequently during work
day.

Clinical Painful spasms of muscles used during work
Features: (arms, leqs, or abdominal). Onset during or

after work hours.
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Underlying Loss of body salt in sweat. Water intake
Physiological dilutes electrolytes. Water enters muscles,
Disturbance: causing spasms.

Predisposing (1) heavy sweating during hot work; (2)
Factors: drinking large volumes of water without

replacing salt loss.

Treatment: Salted liquids by mouth, or more prompt.
relief by intravenous infusion, massage the
cramped muscles. Obtain medical care as
required.

Prevention: Adequate salt intake with meals. In unaccli-
matized men, provide salted (0.1 percent)
drinking water.

Heat Svncope

Clinical Fainting while standing erect and immobile in
Features: heat.

Underlying Pooling of blood in dilated vessels of skin
Physiological and lower parts of the body.
Disturbance:

Predisposing Lack of acclimatization.
Factors:

Treatment: Remove to cooler area. Recovery prompt and
complete.

Prevention: Acclimatization. Intermittent activity to
assist venous return to heart.

Heat Rash

Clinical Profuse tiny raised red vesicles (blister
Features: like) on affected areas. Pricking sensations

during heat exposure.

Underlying Plugging of sweat gland ducts with retention
Physiological of sweat and inflammatory reaction.
Disturbance:

Predisposing Unrelieved exposure to humid heat with skin
factors: continuously wet with unevaporated sweat.

Treatment: Mild drying lotions. Skin cleanliness to
prevent infection. Obtain medical care as
required.
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Prevention: Cooled sleeping quarters to allow skin to dry
between heat exposure.

Heat Fatigue-Transient

Clinical Impaired performance of skilled sensorimotor,
Features: mental, or vigilance tasks in heat.

Underlying Discomfort and physiological strain.
Physiological
Disturbance:

Predisposing: Performance decrement greater in unaccli-
matized and unskilled men.

Treatment: Not indicated uni.ess accompanied by other
heat illness.

Prevention: Acclimatization and training for work in the
heat.

Prevention

Heat illness is not 100% preventable; however, by using physi-
cally and medically fit workers (no colds, sunburns, etc.),
careful planning, work distribution, and personnel monitoring,
the likelihood of heat illness can be drastically reduced. A
first planning step is to consider the weather conditions and
level of protective clothing.

Employees required to use Level C1 protection equipment will be
monitored for heat stress by the Wet Bulb Globe Temperature Index
(WBGT) technique. This method will iequire the use of a heat
stress monitoring device, such as the Wibget Heat Stress Monitor
(Renter Stokes).

The WBGT shall be compared to the Theshold Limit Valves (TLV)
outlined in the ACGIH TLV's Manual (see Figure 1 on the following
page), and a work-rest regimen established, as necessary,
acccrdinq to the WBGT obtained. Because workers will be wearing
impermeable Level Cl protective clothing, 5 C must be subtracted
from the TLV's for heat stress.
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The ro-4raa.n s",c d be based on the nuv 'ber a r d . of
respirators, workinq condxtions, and hazards irvclved. In

r_.nera the r .Tram shou1d include:

-serl tha*e

Tnspect respirators after each use. Inspect a resnratcr
that is kert re:ady for emergency use monthly to ass%.:re it
will perform ratisfactorily.p On air-purifying respirators, thcru;3hly check all ccnnec-

S. tions for gasketz and "0" rings and for prcper tichtress.
"Check the condition of the face piece and all its -arts,
"connecting air tube, and headbands. Inspect rubber or
elast;mer parts for pliability and signs of deterioration.

Maintain a record for each respirator inspection, including
date, ins--'ctor, and any unusual conditions or findings.

"1:1. CLEA'NING AND DIS INFECTION

* Collect resoitators at a central location. Brief emcioyees
required to wear respirators on the respirator program and
assure them that they will always receive a clean and
sanitized respirator. Such assurances can boost morale.
Clear and -disinfect respirators as follows:

q -rcsrnove all cartridges, canisters, and filters, p.is
gaskets or seals not affixed to their seats.

-Remove elastic headbands.

-Remove exhalation cover.
A

-Remove speaking diaphragqr or speaking diaphragm-
exhalation valve assembly.

"*'?
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-Remove inhalation valves.

-Wash face piece and breathing tube in cleaner/
sanitizer powder mixed with warm wacer, preferably at
120 to 140 F. Wash components separately from the face
"mask, as necessary. Remove heavy soil from surfaces
"with a hand bruish.

-Remove all parts from the wash water and rinse twice in
clean warm water.

-Air dry parts in a designated clean area.

-Wipe face pieces, valves, and seats with a damp
lint-free cloth to remove any remaining soap or other
foreign materials.

NOTE: Most respirator manufacturers market their own
cleaners/sanitizers as dry mixtures cf a bactericidal

* agent and a mild detergent. One-ounce packets for
individual use and bulk packages for quantity use are
usually available.

IV. REPAIRS

Only a trained person with proper tools and replacement
parts should work on respirators. No one should ever
attempt to replace components or to make adjustments or
repairs beyond the manufacturer's recommendations. It may
be necessary to send high-pressure-side components of SCBA's
to an authorized facility for repairs. Huber intends to
have spare equipment on hand to use in the event of
component failure. Repair of respirators will be performed
at the factory. In the event that an emergency repair is
required, a CIH will make the repairs as follows:

-Disassemble and hand clean the pressure-demand and
exhalation valve assembly (SCBA's only). Exercise care
to avoid Aamage to the rubber diaphragm.

-Replace all faulty or questionable parts or assemblies.
Use parts only specifically designed for the particular
respirator.

-Reassemble the entire respirator lrxd visually inspect
the completed assembly.

-Insert new filters, cartridges, or cenisters, as
required. Mike sure that gaskets or seals are in place
LIrld tightly sealed.

V. STORACE

Follow manufacturers' storage instructions, which are always
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furnished with new respirators or affixed to the lid of the
carryinq case. In addition, these general instructions may
be helpful:

-After respirators have been inspected, cleaned, and
roairr'd, store them so to protect ac:inst dust,
C (Ixes '111 TrC1sture, damaginq chemicalls, extreme

terp. rfitur-s and direc-t sunlight.

-Do not stcrc respirators in clothes lockers, bench
drawers, or tool boxes. Place them in wall
compartrents at work stations or in a work &tea
ceesignated for emergency equipment. Store them in the
original carton or carrying case.

-Draw clean respirators from storage for each use. 'ach
unit can be sealed in a plastic bag, placed in a
serarate box, and taged for imrlediate use.
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J. M. HUBER, INC.

Industrial Hygiene Sample Plan

DIOXIN DESTRUCTION TESTS
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INTRODUCTION

Huber's required industrial hygiene test plan is designed to give
a representative, but thorough testing of both airborne
concentrations of dioxin and any surface contamination which may
occur during the testing.

J SAMPLE PROCEDURES

Huber recommends that air samples be collected by using personnel
or area samplers with a sampling rate of at least 3.0 liters per
minute. Any dioxin should be collected on a glass fiber filter.
Because TCDD has such a low vapor pressure, very little gaseousfphase TCDD is expected. For this reason, sorbent tube samples
should be obtained by placing XAD-2 sorbent tubes as a back-up to
the glass fiber filter. A sampling time of 7 hours is needed to
get the recuired 1260 li.ers. The lower detection limit for 1260
liters of air is 0.4 nanograms per cubic meter.

Pretest wipe samples should be collected on the day prior to the
Site Test. Wipe area is defined as one square meter of surface
area. In instances where the area is less than one square meter,
the area of the equipment being tested will be adequate (i.e.,
"wipe down the entire piece of equipment).

The tzible on the following page indicates the suggested number of
samples to be taken and their location The nature cf the
samples taken, their location and sampling frequency will be
determined by Huber's on-site Industrial Hygienist.,
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SUGGESTED INDUSTRIAL
HYGIENE SAMPLING PLAN

PRETEST TEST DECON

A. Feed System 3

B. Charge end of reactor 1

C. Discharge end of reactor 1

I D. Air pollution control system-
inside first elbow

2
E. Air pollution control system-

discharge

* F. Flat surface near reactor -ha*-l 1

G. Flat surface in discharge area 1

* H. Additional sample 1

- Pretest wipe sample

- Pretest wipe sample 1

Air Samples

A. Hi-vol at control pane] 1

* B. Hi-vol at tLailer door 1

C. Personnel at reactor feed 1

D. Personnci at reactor discharge 1

SF~oLnotes:

i. Analyze C only if D or F positivNe.
2. Analyze F only if E and G positive.
3. Analyze H only if G positive.
4. A Process Engineer's respirator filter !picked at random)

should be analyzed for the presence of dioxin as he has the
greatest potential for exposure.
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J J M. HUBER, INC.

Medical Monitoring Program
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Heat Stress Monitoring

For monitoring the body's recupera'ive ability to excep
heat, one or more of thE following techniques should be ust,
as a screening mechanism. Monitoring of personnel wearin> 4
impervious clothing should cornence when the ambient tempei{•o
ature is 70 F or abova. Frequency of monitoring should
increase as the ambient temperature increases or as sldw
recovery r~es are ýndacated. When temperatures exceed ý5

workers shou1d be monitored for heat stress after every
work period. The parameters to be monitored, and the
frequency of monitoring, will be determined by Huber's
Industrial Hygienist.

1. Heart rate (HR) should be imeasured by the radial pulse
for 30 seccnds as early as possible in the resting
period. The HR at the beginning of the rest period
should not exceed 110 beats per minute. If the HR is
higher, the next work period should be shortened by 10
minutes (or 33%) , while the lenath of the rest period
stays the same. If the pulse rate is 100 beats per
minute at the beginning of the next rest period, the
following w.ork cycle should be shortened by 33%.

2. Body temperature should be measured orally with a
clinical thermometer as early as possible in the
resting period. Oral temperature (OT) at the beginning
of the rest period should not exceed 99 F. if it does,
the next work period should be shortened by 10 minutes
(or 33%) , while the length of the rest period stays the
same. However, if the OT exceeds 99.7 F at the
beginninq cf the next period, the follcwing work cycle
should be further shortened by 33%. OT should be
measured again at the end of the rest period to make
suie that it has dropped below 99 F.

3. Body water loss (BWL) due to sweating should be
measured by weighing the worker before and after
wearing Level Cl personnel protection. The clothing
worn should be similar at both vieighings; preferably
the worker should be nude. The scale should be
accurate to plus or minus 1/4 lb. BWL should not
excee-d 1.51 of the total body weight. If it does, the
worker s•,ould be instructed to increase his daily
intak'- of fluids by the weight lost. Ideally, body
flui•,!. ,hould b- maintained at a constant level during
thQ wurk day. This requires replacement of salt lost
in sw,:at as well.

4. Good hygienic standards must be maintained by frequent
change of clothing and daily showering. Clothing
shoul(2 be permitted to dry during rest periods.
Persons who rotice skin problems should immediately
consult medical personnel.
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P. Effects of Heat Stress

If the body's physiological processes fail to maintain a
normal body temperature because of excessive heat, a number
of physical reactions can occur ranging from mild (such as
fatigue, irritability, anxiety, arid decreased concentration,
dexterity, or movement) to fata2. Standard reference books
should be consulted for specific treatment or qualified
medical aid sought.
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APPENDIX F

MODIFIED EPA CARCINOGEN ASSESSMENT

GROUP'S UIST FOR HERBICIDE

ORANGE CONTAMINATION

*, A coppy of the draft '"The Carcinogon Assessment Group's List of

Carcinogens, July 14, 1980," ditofl 1984, was obtaine-d from EPA

(Headquarters) to review for compounds which could be associated with

Ke'licide O'rangje (HO). The Carcinogen Assessment Group's (CAG) list

consists of chemicals for which there is substantial evidence of

carcinogenicity.

Due to the goenerility of the CAG list, many of the listed chemicals
are not applicable. Based on a screening review by Chemical Sciences

-j

personnel at EG&G Idaho, Inc., creosote and identified chemicals that are

also on the EPA Priority Pollutant List (PPL) were determined as applicable

for analytical testing of the treated NCBC soil to support the soil

restoration evaluation. The PPI, modified for HO is shown inFAppendi.: G.
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APPENDIX G

MODIFIED PRIORITY POLLUTANT LIST

FOR HERBICIDE ORANGE CONTAMINATION
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APPENDIX G

MODIFIED PRIORITY POLLUTANT LIST

FOR HERBICIDE ORANGE CONTAMINATION

The Priority Pollutant List (PPL) referenced in Secticn 307.(a)(l) of

the Federal Water Pollution Control Act as amended by the Clean Water Act

of 1977 consisted of 129 toxic pollutants or combinations of pollutants.

This list was subsequently reduced to 126 by formal deletions presented in

the F1ederal lkegister (di- and tri-chlurofluoromethanes, January 8, 1981,

46 FR 2266; and bis-(dhloromethyl) ether, February 4, 1981, 46 FR 10723).

% ased on a review of this list by Chemical Sciences personnel at EG&G

l d,iho, Inc., the, list of 125 priority pollutants in Table G-1 were

ovaluated as necessary for laboratory analysis of the treated soil to

support soil restoration evaluation. The one chemical not included is

",2-diphenylhvdrazine (PPL #37) because its reactivity rules out presence

of the chemical because of the time since the HO storage area was used.

The list is organized into six groups; purgeable organics,

base/neutral extractable organic compounds, acid extractable organic

c.oinpoullds, pesticides/PCBs, metals, and miscellaneous. The PPL number and

chemical analysis setrial (CAS) number are included for cross reference.
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TABLE G-1. MODIFIED I'PI, FOR 110 CONTAMINATION

Priority
Pol1utanL CAS

Number Name Number

Purgeab!I Or anics (28)

*'• Ac ro I 'iin 107-02-8
Acrylonitri l(o 107-13-1

•"4V belize, 71-43-2
6V Carbon teLrach]oorrmn-thIi 56-23-5

(carbon tetrachloridn)
7V Chl oroben zene 108-90-7

"lOV I , 2-)i ch loroethane 107-06-2
)IV 1,1,1 -Trichloroethane 71-55-6
13V 1, 1-Dichloroethane 75-34-3
14V 1,1,2-Trichiloroethane 79-00-5
15V 1,1,2,2-Trichloroethane 79-34-5

16V Chloroethane (ethyl chloride) 75-00-3
19V 2-Chloroethyl vinyl ether 100-75-8
23V Trichloromethane (chloroform) 67-66-3
29V 1, 1-Dichloroethene 75-35-4
30V Trans-1,2-dichloroethene 156-60-5

32V 1,2-Dichloropropar.e 78-87-5
33V 1,3-Dichloropropane 10061-01-05
38V Ethyl benzene 100-41-4
44V Dichloromethane (methylene chloride) 75-09-2
44V Chioromethane (methyl chloride)

46V :romomethane (methyl bromide)

47V Tribromomethane (bromoform) 75-25-2
48V Bromodichloromethane 7r5-27-4
SIV Dibromochloromethane 124-48-1
85V Tetrachloroethene 127-18-4

86V Tuolene 108-88-3
87V Trichioroethene 79-01-6
88V Chloroethene (vinyl chloride) 75-01-4

-Bas4/Neutral Extractable•Organic Compounds (45)

' I B Ac ,arh thiee 83-32-9
""511 h1 fz id i r,0 92-87-5

8HI 2 24-Tr icli I orobirizno 120-82-1
.9 hex aclh 1 oroherie 118-74-1
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TABLE G-1. MODIFIED PPL FOR H6 CONTAMINATION (CONTINUED)

Priority
Pollutant UAS
Number Nane Number

12B riexachlioroethane 67-72-1
1'18B his (2-Chiloroethyl.) ether 111-44-4

20B 2 -Ch Iororiaplth a Iene 91-50-1
25B3 1,2-Dichlorjhorizene 95-58-1

9683 1 ,3-Dichloroberizene 541-73-1

27B 1 ,'-Dichlorobenzeri3 106-46-7I28B 3,3, -Dichlorobenzidine 91-94-1
33B 2.4-Dinitrotoluene 111-
36B 2,6-Dinitrotoluene 606-20-3

39B F 1. uorantfinne 206-44-0
0B4-Cl lorophonyl pheiiyl ether 7005-72-3

41B 4-Bromopheiiyl pheiiyl ether 101-55-3
L.b is (2-Chioroisopropyl) e~ther 108-60-1

43)3 bis (2-Chioroethoxy) methane 111-91-1

52B Hexachlorobutadiene 87-68-3
53B Hexachiorocyclopentadiene 77-47-4
54B Isophorone 78-59-1
3551 Naphthalene 91-20-3
56B3 Nitrobenzene

62B3 Iiphenyl. nitrosamine 62-75-9
(N-nitrosodiphenylamine)

63B3 Di-u-prupyl nitr'--amine 621-64-7
(N-Nitrosodi -n-propylamine)

b~bB bis (2.-Ethylhexyl) pghthalate 117-81-7
67B Benzyl. butyl. phthalate 85-68-7

BDi-u-butyl phthalate 84-74-2

091 C))i -ri-octyl phathailate 117-84-0
/OB lDiotlyl phathalate 84-66-2
71 lBI)iawetly phaiahl ate 131-11-3
72 H Borizo (a) arthr, cene 56-55-3
7, B hi z c- (a ) p y ren e 50-32-8

* -411 Be.nzo(b) fluoranthone 205-99-2
/5)3 Bnzo (k) fluoran the!ne 207-08-9

76B3 Chrysene 218-01-9
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TABLE G-1. MODIFIED PPL FOR HO COINTAMINATION (CONTINUED)

Priority_ _ __ __ _ _ __ _

Pol lutant CAS
Number Name Number

77B Acenaphthylene 208-96-8
78B Anthracene 120-12-7
79B Bcnzo(g,n,i)perylene lc,1-24- 2
80SB Fluorene 86-73-7
81B Phenathrene 81-01-S

82B Dibenzo(a iianthracenp 53-70-3
83B 1ndeno(l,2,3-c,d)pyrene 193-39-5
84B Pyrene 129-00-0

Dimethyl nitrosarnine 86-30-6
(N-nitrosodimethylainine)

Acid Extraictablse Orgariic Compounds ('1)

21A 2,4,5-Trichlorophienol 88-06-2
22A 4-Chloro-3-methylphenol 59-50-7

(p-Oh lore-m-cresol)
24A 2-Chiorophenol 95-57-8

31A 2,4-Dichiorophenol 120-83-2

34ý 2,4-Dimethyiphenol 105-67-9
57A 2-Nitrophenol 88-75-2
',8A !ý-Nitrophenol 100-02-7

59A 2,4-Dinitruphenol 51-28-5

60A 2-Mcthyl-4,6-dinitrophenol 534-52-1
(4, ,6-1)i 6i Lrc -o -creso 1)

64A 'e nt a ch Io roph enol1 87-86-5

65A Phenol 108-95-1

Pesticides/PCBs (26)

Al d rin 309-00-2
Alpha-BHC 319-84-6
B eta - B I fC 319-85-7
G (, a mra- B HC (Lindane) 58-89-9
Del ta-BHC 319-86-8

Chlordane 57-74-9
C'4,4' -ODD 72-55-8

4,4' -[)[)E. 72-54-8
I 4,4' -f)l)T 50-29-3
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TABLE G-I. MODIFIED PPL FOR HO CONTAMINATION (CONCLUDED)

Priority
Pollutant CAS

Number Name Number

Dieldrin 60-57-1
Endlosut fan 1 959-98-8
Endosulfan II 33212-65-9
Endosulfan sulfate 1031-07-8

Endrin 72-20-8
Endrin aldehyde 7421-93-4
Heptachlor 76-44-8
Heptachlor epoxide I024-57-3
Toxaphene 800-35-2

PCB- 1016 12674-11-2
PCB-1221 1104-28-2
PCB- 1232 11141-16-5
PCB-1242 53469-21-9
PCB-1248 12672-29-6
PCB- l2S4 11097-69-1
PCB- 1260 11096-82-5

Metals (13)

Antimony
Arsenic
B .yBe rl i um
Cadmium
Chromium

Copper
Lead
MIercury
Nickel
Se l en ium

Si l ver
"hFIIi lium
7. i nc

Misc(;llarcous (1)

Total Cyanides
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APPENDIX H

MOD)IF IED) LI ST OF COMPOUNDS

I NDI)EOU TO HERB)I CIDE ORANGE
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APPENDIX If

MODIFIED LIST OF COMPOUNDS

INDIGENOUS TO HERBICIDY ORANGE

Before the Herbicide Orange (HO) stored at the NCBC was destroyed,

sami-les were taken from drums to determine the cheratizal composition of HO

by each manufacturing source. Analytical results were presented in

Aerospace Research Laboratories 1ýeport AD-AOll 597, Analytical mIethodology

for Hrcierre.Volume 1: Deteýrmination of Chemical Composition, May

1975 While a number of' chemical- were common Lo eiach manufacturer's HO,

soineC chsemicals of low concentration were found unique to a single

mmnjifacturer. Basvd on a review of the report data by Chemical Sciences

porsconrile of F.(&(; fIdaho, Inc. , a list ol- chemiicals (Table H-1) was prepared

as ispectrum of possible. HO -fiemical constituents in the treated NCBC soil

that should be analytically tested for the soil restoration evaluation.

121

rX r



'rABLE H-i. MODIFIED SUMMIARY OF COMPOSITION OF HIERBICIDE ORANGE

CHEMICAL COMPOUND

2,4-Dichloropheinol
2. t4,6-Trichlorophenol

BuI i moxdchlIoarophenoxyct tg Butyl -dichloro~plenox-,acet-ate

Butyl-trichilorophenoxyacetzte
Btityl-methoxy-dichilorophenoxyacetate
0Oc.Lvi-dichloroplieieoxvacetate
0(Jtyý 1 -di chlorophiericxypropinoriate

Octy 1 -trichilorophenoxyacetaite
l,I-Dibntto.-y-2-trichlorophenoxyethane

octyl-inethoxy-dichlorophienoxyacetate'
litityl -bis,-dichiorop~he~noxyacletate

* Butyl ester of bis trichlorophenoxyacetic acid
Buty I ester of trichloropherij~xy- (methoxy-dich).orophenoxy) -acetic acidI ?,4-I)ichIlorophcnoxyacetic acid (free acid)
.,4,5-1'rictiloropherioxyacetic aci~d (free acid)

- ' 122
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APPENDIX I

ITC 2,3,7,8-TGDD ANALYTICAL RESULTS FOR AER TREATED SOIL

AND BAGHOUSE FILTER SAMPLES
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IT CORPORATION

AUG '1~2~8

August 6, 1985

Mr. D. Derrington
J.M. Huber Corp.
P. 0. Box 2831
Borger, TX 79008

Dear Mr. Dei-rington,

Attached, please find the final report for the~ two soil samples received
in our laboratory 6/15/85. These results were reported to the site
verbally 6/20/85. Please feel free to contact me regarding questions
concerning this data.

Si ncerely,

Dennis M. Catalano
Dioxin I'aboratory Manager

nj c

Z~P5L-

Regional Office
IT Corporcition *312 Directors Drive & Kn~V=!Ie, Tennessee 37923 *615-690-3211
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HUBER REPORT

Summary of Method

Two soil samples were received for the analysis of 2,3,7,8-TCOD. The samples

and blank were spiked prior to extractirn with an internal standard/surrogate

solution containing 50 ng 13C-2,3,7,8-TCDD and 10 ng 37 Cl-2,3,7,8-TCDD.

The samples were soxhlet extracted, ard cleaned up using the EPA reference

method described in "The Determination of 2,3,7,8-TCDD From Soil and Sediment,"

revised September 1983. Extracts were analyzed by GC/MS operating in the

selected iop monitoring mode for enhanced sensitivity.

Samle Preparation

Thirty grams of one soil and 6 grams of the bag fines were weighed into

separate jars. The samples were spiked with the internal standard/surrogate

mixture and allowed to stand overnight for equilibration. The samples were

pretreated with 100 ml I N HCI for 1 hour and subsequently filtered through

a Buchner Funnel and air dried overnight, followed by a 16 hour soxhlet

extraction with Benzene. Thirty grams of NaSO4 served as the biank. The

resulting extracts were filtered into a KD Flask and the volume was reduced

to approximately 1U ml and subsequently subjected to liquid column chromatography

cleanup.

Sample Cleanu

To aid in the removal of chemical interferences, the sample and blanks were

cleaned up using dual cclumn chromatography consisting of an acid-modified

silica gel column followed by a neutral alumina column. Detaiied descriptions

of these cleanup techniques can be found in Option "A" of the EPA reference

stated in the summary spction. Final extracts were concentrated to near

dryness and raised to 50 VI with 11 ng 13C-2,3,7,8-TCDF which was used as

an internal standard.

GC/X' AnaIlsis and Results

(1) Isomer specific 2,3,7,8-TCOD

The sample extracts were analyzed using HRGC/LRMS scanning in the selected

ion monitoring mode for enhanced sensitivity. The column used for this

126
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2

isomer specific analysis was a 60 m SP 2330 fused silica column. Before
acquisition of the samples, a seven isomer performance mixture containing

the six most closely elutini TCDD isomers to 2,3,7,8-TCDD wa, run. In addition,

a five point calibration plot was run in triplicate. The mean response
factor obtained from the fifteen noint calibrdtion was used for all subsequent

calculations. The shift standard, analyzed on the same day as the samples,

produced an acccptable responce factor within 10% of the fifteen point.

Percent recovery is reported by comparing 13C-TCDD to 1 3C-TCDF. Accuracy

of the method is obtained by the recovery of 3 7CI-TCDD versus 13C-TCDD.

The results shown in Table 1 are reported in ppb. A detection limit is

calculated from 2.5 times the signal in the area of the elution of 13C-TCDD

whenever a sample contains no detectable TCDD.
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APPENDIX J

HUBER FUEL GAS ANALYSIS DATA SHEETS

I
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APPENDIX K

IT C)RP'C•RATION INDUSTRIAL HYGIENE REPORT FOR ACTIVITIES.

•SUPPORTING AER3 NCRC TESTS
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A IIr. !S9

August 20, 19'5

7/

Mr. Darrell Derrington
J. M. Huber Corporation
P.O. Box 2831
Borger, Texas 7900-2831

Dear Darrell:

Please find attached a table which gives results of industrial hygiene
monitoring for 2,3,7,8 TCDD on June 22, 1985 during the test run
of the AER at Gulfport, Mississippi. As can be seen, both employee
exposure results were below detectable levels, which shows that the
protection outlined in the Health and Safety Plan and worn during
on-site activities was appropridte. Also, the area sample was below
detectable levels which indicates that there were no fugitive emissions
of 2,3,7,8 TCDD from the system.

The following is a general outline of the health and safety items
on this job:

1. Heat stress readings using the WBGT methods, supplemental with
blood pressure, pulse, and oral temperature readings, were taken
throughout the test run. The WBGT readings ranged from 84'F-90'F.
Appropriate breaks were scheduled and employees took these breaks.
No evidence of a heat stress related illness, by observations
or physical monitoring, was noted.

2. During the actual run the health and safety plan was followed
without exception. CI protection was worn when any internal
activity was done on the AER, employee decontamination procedures
were followed, and other general safety guidelines were practiced.

Regional Office

IT Corporation • 312 Directors Drive - KnoxVille. Tennessee 37923 * 615-690-3211
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IT CORPORATION

Page 2
Mr. Darrell Derrington
August 20, 1985

3. The decontamination plan for equipment was not followed. Due
to this, there was potential for contamination of other equipment
that had been de'ontaminated, contamination of clean areas, and
undue potential exposure for employees. Several adjustments
have to be made in order to assure that the equipment was properly
decontaminated.

If you have any questions, please call me.

Sincerly,

Harry A. Pullum, CIH
Manager, Health and Safety

jn

138

V% ~ ~ ~ ~ ý" QQv . ~.~7,



EL

L4J C'Y

CL c ca

tA In

0l) IAIAAf

- L-

E 4-
(a0 a 3 co

CL'

O')E a) 0 )a

LJ a) V) 1) v ) I 0)O' C)L
-I- E L- 4-) 0. 4-1 CL 4.J L 4-J
coa eo13 0) 4) w )0

>-Lc -CLJ CD 10 CDa ) (13
OC~~ 0).O a) a )-

L *-1 0. O41 04-3
-w- F.- to o z (

"a LO Ln Ln Lin
M) a) 00 03 co 00

41 ca. CIIJ C sJC%
(aE C'.j 0iC cl.

S- 4-) S-

a) ~ 0 ma 4 C a) m 0)

(A .- ) 0. 0) 0- .V)

C. &-A~ m U-

S-~ CL u0 S- m D 0.S.. -
L- '1o0 =: o S- C (U L- ca

O 1 O0)4-1 C: 4-(0 a ( CfLC.0

Pi --- OIu w 0 c+ E *=en 4
I.- I- W o n 1- 11 t a a) .-

< 'a o x CL C)I M- ~ r a.a)<

C-4 c")

139

-y.o ¼'



u N 0o ON 00 Z 3%0'NNN 0~OE N.. fl 4 N 0% ' l % m%. . ., ~ n

NN fl O23 C. 3..l co -CJ.-1 Ch

- ---

40

o ~ ~ t m~b7W 7

.7~~~f 0% '.

N 000% N%2 0

z0 ozz'E

u 0j

- -- - -- 7 --- - - 1'

-~ n .~, *

74 ~. 140



APPENDIX L

MEDICAL EXAMINATION CERTIFICATION FOR AER OPERATING PERSONNEL
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J.M.Huber Corporation
F) 0. Box 2831

borgct. Texas 79007

*&tviA 73-9456

September 6, 1985

Harry D. Williams
EG&G Idaho, Inc.
P. 0. Box 1625
Idaho Falls, Idaho 83415

Dear Harry:

Enclosed is a letter from Dr. Richard Rehm certifying that there
were no significant medical changes in the Huber personnel who
participated in the Gulfport demonstration at the Naval Command
Battalion Center Site. As the letter indicates, he found no
evidence of any toxic material exposure or ill affects from this
operation.

I trust that this will be sufficient information for your
records. Should you have any questions, please feel free to
contact me.

Sincerely,

Manager Environmental Compliance

pjh

Enclosure

xc: Jack Clem
EG&G File
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AMARILLO INDUSTRIAL HEALiH CENTER

2400 LINE AVENUE
AMARILLO, TEXAS 79106"7tSOCIAT!ýS

PETER G. FAG'AN, M.D.
R.C'•3ARD 0. REHM. M.D. TELEPHONE

AC 8O-3-$.t¶Z

September 3, 1985

Mr. Dick Shaw
J. N. Huber Corp.
P.O. Box 2831
Borger, TX 79007

Dear Mr. Shaw:

1 have corpleted reviewing the labordtory reports, histories, and photographs
of those Huber employees who -. re involved in the Gulf port operation. Com-
paring these results to those of the initial examinations, I do not find any
significant medical changes. There is no evidence of any toxic material ex-
posure or any ill effects from this operation.

Once again, we enjoy the opportunity to work with Huber and its employees.
Thank you.

Slacerely,

Richard D. Rehm, M.D.

CC; Darrell Dertingtan

1144



APPENDIX M

ITC WIPE SAMPLING PROCEDURES
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APPENDIX M

ITC WIPE SAM,1PLING PROCEDURES

The standard operating procedures established for collecting wet wipe

samples are as follows:

al. Materials and Apparatus

: 3 inch x 3inch sterih( cotton gauze. pads, individually

w rapped

7 I - Samplo1 hott ns , glass with Teflon-lI ed caps

- IfeXane (pest icide grade)

Di [st i IIed water

G rlass graduated cy] irider

- Sample. labels

- Sample log and chain-of-custody records

w - Indelible ink pen

> - Ruler or square area guide

I - Tape or other marking material to outline wipe area

b. Selec~t area for collecting a series of wet wipe samples for a

mat-rix typo. Eislireý surface area is sufficient to collect all

requiiired 5,ir.plrflý

cMark 't1h incAt ion of the( wipe on the item(s).

'1. T o I [ee_-(L d WiPe sample, us,! the following procedure:

- Put on a clean pair of disposable gloves

- IRemovo a pad from its individually wrapped package

- Hold pad in hand

- Soak pad with h ml of hiexane using the graduated cylinder

to measure vniumc. Fill cylinder from laboratory squeeze
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e. Sample an area by applying pressure to the pad, then drawing it

across the area in both directions, ensuring that the entire area

is well contacted.

f. Upon completion of the wet wipe sample, carefully fold the pad

* over at least twice, being careful not to touch the contaminated

" side of the wipe. pad, and place in labeled sample collection

bottle. bottles should b,, temporarily stored in plastic bags

iuntil all S;,mpIes have been cc I ectod.

9. The sampling person in charge of field data should ensure the

following information is accurately recorded:

- Sample description/item description

- Sample date and time

- Area date and time

- Area samp) lrA

.- Observations/problems, if pertinent

I - Names of sampling personnel

!I. Change gloves after taking each sample.

I ( 'pon removal of samples from the site, a Chain-of-Custody form

, shall be established for the samples. The Chain-of-Custody will

,* act as a transmittal form from sampling personnel to laboratory

.ersonnel and will be signed at this time to document that

j.•miples are properly delivered and received by appropriate staff

M 0 In rs

• 
_i

4,

i48

-e V" ,, • " , L ,• , -,,) , , . . . .• .



APPENDIX N

COPIES OF UNIFORM HAZARDOUS WASiE SHIPMENT FORMS FOR

SHIPMENTS THAT INCLUDED DIOXIN-CONTAMINATED WASTES

FROM AER3 NCBC TESTS

Page

Exhibit 1. Waste Agreement Letter .................................... 151

Exhibit 2. Uniform Hazardous Waste Manifest, June 6, 1985 .............. 154

Exhibit 3. Uniform Hazardous Waste Manifest, June 28, 1985 ........... 156
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ecology and cnvironment, inc.
195 UGG ROAD. P.O BOX D. BUFFALO. NEW YORK 14225. TEL. 716-632-4491. TELEX 1.1183

Internalional Specialts n the Enrwionnnnt

May 22, 1985

Naval Construction Battalion Center
Code Orange
Gulfport, Mississippi 39501
ATTN: Harry Williams
864-0056

Dear Mr. Williamis:

Ecology and Environment, Inc. (E & E) has been conducting
sampling at the Naval Construction Battalion Center and
Eglin Air Force Base for dioxin under a '-ontract to EG&G
Idaho, Inc. During this sampling, sampling wastes consisting
of protective clothing, sampling equipment (spoons, drills,
aluminum trays, etc.), and drill borings (soil) have been
generated. The sampling wastes were packaged in fiber drum
containers and left on the respective sites. These wastes
are now being processed for disposal by Rollins Environ-
mental Services, Inc.

Paragraph 6 of Rollins form 101-81 (attached) presents a
list of chemicals unacceptable to Rollins. None of the
chemicals listed in paragraph 6 are in the fiber drums
filled by E & E. It is further noted that the requirement
for steel drums has been changed by Rollins to fiber drums.

Sincerely,

k , Louis W. Adams
Project Manager
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RES Ret. No.__________

This Jlctt.;. 'treceipt by Rollins Environmental Services (TX) Inc. ("RES*'), of your acceptance, shall be the agreement between
andS *-n- ("Company-) with respect to Waste

(4eflined bý!] tr-rn, price and representation%
~ :LS.To comply with all existing laws, ordinances and regulationst of the United States and of any state, county, town-

ship or i~iun;- subdivisiorn thereof, or other governmental agencY which may be applicable to the removal ofWaste. RES shal obtain
oill peflhimiL aL'ns rd other forms of documentation required in order to comply with such laws and regulations.

RES Jrf't!CATION. Following loading and departure from Company's plant, it RES provides transportation or, following
delivery foc ý, RLS' facility. it Company provides transportation, Company shall be relievd of responsibility and RES shal become
solely respomT.:, ( or any and all los:, damage or injury to persons or property and R.ES shall indemnify and hold Company harmless
froni any o:! ,Y ilab~isy, da-nages, costs, claims, demands, and expenses of whatever type or nature, including, but not limited to.
pollutiun i Jurx's,,: which shall be caused by. arise out of. or in any manner be connected with the Waste. except as provided in
CO).AANY I .P 'IATION below.

CC~PA '.'~ J-'J1NTS. Company represents and warrants that the Waste loaded 2nd removed under this Agreement shall be the
Waste dtri;. Schedule "A", attached hereto and made a part hereof, and has been thoroughly characterized on the waste data
d~cr I siubIilit t (! FJRS, Company agrees to prepare and execute RLES' waste data sheet for each shipment of Waste. If the Waste is
packaged, Crn:o' riir, warianti that such Waste shall be prepared for shipment and packaged in containers specified by the then current
and applicilb~i .n,'-riýions of the United States Deptrtment ot Transportation, Environmental Protection Agency or any successors

Li" id srs',l ;rny mt.eunicipa' and/c: Federal al.-ncy having jurisdiction, a; t;*e case may be. Company shall be responsible for,
-. il~ 'XVa%!e on RES' tradlers it RES is providing transportation.

Nf,11-.ANIFICATION. Company will indemnify and hold harmless RES from any and all loss, damages, incltding
dampgr or u:."'i wat and tear to equipment, claims, suits, or costs which shall arise or grow out of any Injury to any person or
p-trions .-i iv~ pr:, c'y (includuing the person or property of Company or its employees) caused by or resdting in any way from
C -,. panys' n~~ comply with Company's Warranty conce'ning the Waste. Company shall be resposible for anid indemnify RES
usainst , ' y r J hil~bditsy, damages, costs. claimi, demands, and expenses of whateverr type of nature resulting from the acIs and/or

omi~ir'' ~ '--y and/or its employees, until departure of RES vehicles from Company's plant, *t RES provides transportation
* or 7,,- C ni'> s transportaiton, until delivery f~ob. RES' facility.

1ý- to the right of e:~rparty to terminate this Agreement at any time upon thirty (30) days prior written notice.
A 'r'n I 1' aut romatically termninate on______________________________________________

-~A ~ ' ~ F S J'a invoice Company for the hauling and treatment of Waste at the rates and terms set forth on Schedule "A"
male pa't hereof RES shall add an a~mount equal to one and one-half percent ( I %%~) or the maximum legally pct-

r~~~Which remnain unpaid for more than thirty (30) d2ys after date ofuinvoice. Like charges may bc made fo-
~i '- ~-i rty(30) day period that such invoice remains unpaid.

*3 '?!1 ;ON. Company understands and agrees that RES, upon notice to Company, has the absolute and unqualified right
Výrq-. "c~ r- ' itr'! of Waste which does not conform to the description Of Sche!dule "A" (the "Wast? Data Sheet") supplied by

At'er any such rejection, RES will, with Company's assistance and approval, pursue all other reasonable means or
oC-ii is rejected. Company shall be obligated (a) to pay the cost of tranisportation to RES' faciiity if such transportation

7ji~~ [F, S, and (b) to pay the cost of return transportation from R~ES' facflity to Couayanyas promifes (Company having
aii ndt (c) to pay all other reasonable charges Incurnad by RES with the prior conuiet OfCompany.

e 1 . .oltowint loading and departure from Ctnp~any'a plant, if RES provides transportatlo. at. following delivery f.o~b.
RFS' fa :ity~, 'ri Coinpany provides transportation, Company shall be relieved of title responsibility and risk of los for the Waste, and
R{ES &hsiltit!t: cfe responsibility and risk of loss. However, title, risk of lossand as9 other incidenta of owneirship to non-conforming

* Wast. %hal! -' . -med to rri'est in the Company at the time revocation of acceptance is communicated to Company and RES shall
e Frr;P for its own negligence of willful acts.
Fop" r. ;A A.IIURE. Delays or failure of either pairty in the performance otits required obligations shall be excused if caused by

.~''t~rrr at. ;l-y 'nd the reasonable control of the party affected, including but not limited to, acts of God, strikes, labor holida).
fire. W-0o. v.':mltorm. explosion, riot, war, sabotage, action or request ofgovetnmentai authority, accident, inability to obtain mate.
via], equiprien: oi transportation, provided that A prompt notice of rich delay is given and the parties shall be diligent in attempting

to rmovesuchCit)e(5)152
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those specified bellow:
-.acesylammnofluorene. Chemical Abstracts Sernic Registry No 62759

a.pha.naphthylamine. Chemical Abstilits Service RegiSirr No 134327
/ ,odqphenyl. Chemiscal ASsir;'- tervict Registry No 9Z671 { 1,.

one. Chemical Abstracts Registw, No. 92575 11 1'
tý'rnaphthylamine. Chemical Abstracts Service Registry No 9159 0I
heta-ptopiolactone. Chemical Abstracts Service Registry No 7ST8
bis-chloroinethyl ether, Chemical Abstracts Service Registry No 542118 1
3.3'-dichlocrobenzidne, Chemictl Abstracts Service Registry No. 91941, and its salts Is
4-dvmnethylahinazobo zene., Chemical Abstracts Service Registry No. 60117 I,
ethyleneimnte, Chemical Abstracts Service Registry No. I 5154"
methyl chlororwehyl ether, Chiemical Abstracts Service Registry No. 10730? 0. i;
4,4'.rnethylene bis (2-chloroaniline). Chemical Abstracts Service Registry No. 101144
4.nitrobiphenyl, Chemical Abstracts Service Registry No. 92933 0. I"'
N-nit 1osoduisthylenine, Chemical Abstracts Service Registry No. 62759 I.
polychlorinated biphenyls 0.00os'
Additions may be made by RES to the foregoing list of substances from time to tfie, such additions by RPES becomint effective

and binding after three days' written notice to Comapny.
Company agrees that all Waste containing atbestos(mcludmng actinohte, amosite. anthophyllite. chrysotile. crocidolhte. and tremolhe I

fibers longer than 5 micrometers detectable by phase contrast microscopy shall be subject to lite following conditions-
a. The pres.-nce of asbestos in the Waste ihall be clearly noted on RES' waste data sheet.
b. Waste shall be packaged in closed steel drums bearing a label which conforms with 29CFR 1910.1001.

Company further represents and warrants that, to the best of tis knowledge. Waste does not contain vinyl chloride monomer in i
liquid or gaseous form except as specified on RES' waste data sheet.

All previous representations, including but not limited to. proposal(s), purchase order(s) and/or invoice(sl. either written or oral
are hereby annulled and superseded. No modirication shWll be binding unless in writing and executed by RES and Company.

Please indicate your apreement to the above recitals by executng and returning a copy of this letter.

ACC'rrrED this # day of ,,- ,T 19 ___ ROLLINSENVIRONMENTALSERVICES(TX)INC. (RES'*

A/ ("Company") By.

Address: P.O. Box 609
Deer Park. Texas 77536

Ad•ress %4 c+ F

-...- 17 • ala.able to DTZC do.$ac
S• •ly le'"WO relzoductio

153



=prrii o typ (Form designeid for use on elite (¶2-plich) typewriter.) Fofm pW*.poed.OMe NO.2000.404. Expies7.31-0

UNIfFORM HAZARDOUS 1. Ger'erator's US EPA ID No. Manifest Document No. 2. pag1 I Infofrmation in ftt shadecd rar*
WAS'TE MANIFEST MS 2170022626 EG1050-3 of Is not required by F.6der&3l law.

13. Genier~toes Name and Mailing Address ýA. State.Manhfet Doc~mt Nutmber
United States Navy .~

Naval Construction Battalion Center ~ ~ ~~ B. Mate aneat. 1
4. Go oýt ~ I ý'62.. 99928
5. Transporier 1 Company Name 6. US EPA IC tjumbdr' C. State Transporters ID .

Tri State Motor Transit Co., Inc. MOD 095038998 D. TransportoesPhcoe . 70
7. Tiarnspurler 2 Company Name 8 US EPA ID Number L. S~ate Transporter's D

I F. Transporter's Phone
9. D.'r~.iid Facility Name and Site Address 10. US EPA ID Number G, State Fac~ity's ID :

Rollins Environmental Services
2027 Battleground Road H. IFaTIIt'a Pon

Deer Park, Texas 71536 I TXD 055141378 (713) 479-60
12. Oor'tainers 13. 14. 1 I1 1. US DOT D)escription (Including Proper Shipping NmHazard Class and ID Number) Total Unit Waste No.pm. No. Typ Quantity Wt/Vol _______

XK j Haza~rdous Waste Solid N.O.S. ORM-E NA9189 40 A.3 11 71Z D017

Addlc~irina )e'cniplions for Materials Listed Above K. Handling Codes for Wastes Listed Abav1 e

01 ndling Intutosan,' Additional Intormal on

1)7; sarile clothing and/or sampling equipment contained in the drums may be
""-irated with 2,4,5-trichiorophenol or its pesticide derivative (TCDD).

r operi or reuse containers. Handle with care.

G i(~. At OR'S CERTIFICATION: I hereby decltare that to.e contents of this consignment are fully and accurately described
hLc , proper shipping name and are classified, pactk 3d, marked, and labeled, and are in all respects in proper condition for

r' t),,-h. highway according to applicable interr'ciional and nalional governmental regulations. Dt

iru fryped Name Si ature M ?th Q.3t.Year

I 1C Acri'owiedgement of Receipt of Materials Date
ý'"-,/ ped Name igMonth Do Yew.

o 8. im r- uor ter 2 Acknowledgement ot Receipt of Materials Dt
edý Name Signature month Day Year

19i ncy Indication Space

.<'. Facrility Owner or Opera-ýr Certification of receipt of hazardous materials covered by this manliest except as noted in Item 19.

P;'.tekd Ttjped Name 154 aur Monith Diny Yea
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_.A3de A. $W MwAh4 Documet% Muzzr
W-t ct oni ttaltfs Co~tev AT 7A/ (ir 4;, i7o IF Wate Genmw~os t

GeeaoaPhone ( til; em 9
TrilyspoT"I1Cmp Name U S IEFA ID Number C. State Traneporte 10

irl ta. to' rat t lot.'P .J ~ 3 W D. Trminspois~ Phone 3
7. Transporter 2Comnpany Name 6 US EPA 1D Nurnbe' E. Staii. Tlranepoirtees V

I F. Transp~ort Phone
9 O ;ctdFacility Name and Site Address 10. US EPA ID Number G. State Factslit' IC

VDo1lins £mvrmie awntal SonIen I _ __ ___I_
?0~27 Ratto! M a~ad ti. Facility&s Phone
.2'.er Part. Texas 715 [- To 0551413M8~ nan (713) w C

12.Conainrs 13 14, 1
i LS n01 Description (Inciluding Proper Shipping Name, Hjz~jrdf Class end ID Number) Too& Uni Qun,__ WT.I________

11 fzardss Vasta Solid N.M.. SLM-E K381-. lot#2 ~
S T D

J ?.ddi'wrnal De.scriptions ki., Materials Listed Above K. Handling Codes Ir~ Wastes Listed Above

ia cIl Ha ndling Instructions a nd Additional tnformation

D'tsosablil clothing andi/or s~wpl Wg fui tft matalite In thedr my he
L:_*ntanlnated with 2.4.S-triCh1ovpul or fts Pesticide dervlative (TCW).
Yý not op", r reue Containers. Banco with care.

1 1 !J1,6'AT)R'S CERTIFICATION- I "~reby declare that the conten's of this consignment are fulty and accurately described
dti,;vti! proioer shipping name an.Il are classified, packed, marked, and labelee, and are in all respects in proper condition for
tin .- Xprt by,'iighway a~cording. to applicable international and national governmental regulations.

Date
In "'lYo)ed Namne sý

j i~ ' ile AckFnowiedge-nerit of ýJece.pt ot Materials - Date

lt'iilvd/Typed Name Minauo~nth Day Yews

1i '.i -porler 2 Acknowledgement of Receipt, of Materials.-- Dl

iririIadiTyped Nameie Month Day Yew

_'oIrirncy lnd~cation Space

L 20ý'3' 11 tyOwner or Operator Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19.

Prii'i 'ri/Typed Name inaueMonth Day Year

.ry!. F . i LA~abeiae,, Chrcago .iL 6064( EPA Form 8700-22 (3-84)

Copy ovacibla, to DTIC do nd 156
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APPENDIX (0

ECOLOGY AND ENVIRONMENT, INC. SAMPLING PROTOCOL

FOR AER3 NCBC TEST
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APPENDIX 0

SAMPL.ING PROTOCOL

A bound sampling logbook will be individually assigned to 3ach site.

Tho logbook- will be kept by the a)n-site sampling team. Field iata sheets

"-,il )IS also beUSed AL u llhi;ti~l~ii, ?ý( to iluiii iinfortral-ion will be kept in

the logbook and on tlie field dm-ia shetets:

0) Site nm

o D~emornstration project name

o Test I-till lijmbi'r

o Sample test po int tnumber

o Sample number

o Date and time sampled

0 Ambient air temperature

o General weather conditions

o Name of sampler

0 Name of laboratory performing the analysis

o Inte sample %,as shipped

o Airbill niumbcr.

.1" eiliic~ ii~it<Oiij~i~l~la small pilast ic hag will be' placed around

1won lside of th , impo 1 bottles anid held ill place by a rubber band so

th it iny saimpe ,pillvd duir inzg the collect ion or -.ompos it ing proce!ýs will

Iiot (10111 m ill/toi the outs ide of the jar. After sample collection, the

S ip .. otLI(! sW i Ii e de4ý(o)Itaminiated by first- removing and discarding the

rubbenr band and outer plastic bag. The sample bottle will be washed with

ch('in water, dried, anid placed in a clean bag; then the bag will be sealed.

So~il samplQeý will b(- collected in disposable aluminum trays, using

'.'~sor spoons. Enough soil will be collected to fill

LWO ~ 1f-ii,, i±J-rno'itl ja's. Pretreaced soils will be sampled as they are

fed inito Ihe fiirii,yA' ffv (0!biiis. 'rreited soil exits the furnace at

'.XLY. rvere . high t m'riLivsand will be samp led after it has cooled to
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ambient air temperature. All soil samples will be composites of at least

five aliquots. Tney will be sieved into the wide-mouth jars Lhrough 10-mm

screen and the jars will be sealed with aluminum lined caps.

RepresenLative carbon filter bed samples will be collected during the

(-quipment purging and cleaiýi'•g cycle. They will be placed in two 16-ounce

k, idc-mrn tih jar, and sealed with iliý;miirim-l ined caOs.

162
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SHIPPED TO ANALYTICAL LABORATORIES
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Appendix P, Exhibit 1

PACKING LIST

Cooler No.: NCBC #5
Date Shipped: 6/17/85
Federal Express Airbill No.: 353-895-964

TO: California Analytical Laboratories, Inc.
2544 Industrial Blvd.
West Sacreamento, CA 95691

FROM: USAF Sampling & Analytical Program
Environmental Restoration & Technology
Research & Test Evaluation Project

EG&G Idaho, Inc.
Code Orange/USAF Project Trailer
Naval Construction Battalion Center
Gulfport, MS 39501
601/864-0056

Ref: RFP # C85-130686

Quant. Sample # / Description
-------------------------------------------------------------------------

1 Ii !ICBC-RI-04 / IT PHOTOLYSIS RUN 1 SOLVENT AFTER TREATMENT
1 IT-NCBC-K2-03 / !T PHOTOLYSIS RUN 2 SOLVENT BEFORE TREATMENT

S1 IT-NCBC-R2-09A / IT PHOTOLYSIS RUN 2 REAR PART OF ist GAS CARBON
I IT-NCBC-R2-27 / IT STACK TEST IN-LINE PARTICULATE FILTER
I IT-NCBC-R2-28 / IT STACK TEST FIELD BLANK PARTICULATE FILTER
I IT-NCBC-R2-35 / IT STACK TEST KOH (IMPINGE, #3)
1 IT-NCBC-R2-36 / IT STACK TEST KOH FIELD BLANK
1 EE-NCBC-RI-O / HI-V(L SAMPLER #1, RUN 1 OFF-SITE CONTROL FILTER
I EE-NCBC-RI-02 / HI-VOL SAMPLER #2, RUN I ON-SITE CONTROL FILTER
I EE-NCBC-RI-03 / HI-VOL SAMPLER #3, RUN I ON-SITE DOWNWIND FILTER
1 EE-NCBC-RI-04 / HI-VOL SAMPLER #4, RUN I OFF-SITE DOWNaIND FILTER

11 TOTAL SAMPLES

Sample # IT-NCBC-RI-04 taken 6/7/85 at 0430. 1, 1/2 gallon jug. No preservatives.

Analyze for: 2,3,7,8-TCDD DL < = 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins
DL <= 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chloro-dibenzofurans DL < 0.1
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tNCBC Cooler #5
Page 2

Modified CAG list DL < = 10 ppb.

Modified PPL list DL < - 1 ppm.

Orgn;ic indigenous to herbicide orange (Appendix 0) DL < 10 ppb.

Suspended solids content.

Sample 4 IT-NCBC-R2-03 taken 6/14/85 at 1800. 1, 16 oz jar. No preservatives.

Analyze for: 2,3,7,8-TCDD DL < - 0.1 ppb.

Sample 4 IT-PICBC-R2-09A taken 6/13/85 at 1950. 2, 16 oz jars. No preservatives.

Analyze for: 2,3,7,8-TCDD DL < = 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins
DL < 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chloro-dibenzofurans
DL < 0.1 ppb.

Modified CAG list DL < = 10 ppb.

Modified PPL list DL < I I ppm.

Organics indigenous to herbicide orange (Appendix D) DL < - 10 ppb.

If the above test result in concentrations greater than those limits set for any of
'he contaminants in RCA Sec. 261.24, Table I (EP Toxicity), then perform an EP
Toxicity Test.

Total amount of carbon.

Sample #'s IT-NCBC-R2-27 and IT-NCBC-R2-28 taken between 2300 on 6/12/85 and 0500
on 6/13/85, 1, 16 oz jar each. 1, petri dish each. No preservatives. IT-NCBC-
R2-27 has an initial tare of 0.2533 g. :T-NCBC-R2-28 has an initial tare of 0.2543 g.

Analyze for: Particulate loading DL / 0.0001 gr/scf.
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NCBC Cooler #5
NI.. Page 3

Sample Vs I T-:.CBC-R2- 35 and IT-NCBC-R2-36 taken between 2300 on 6/12/85 and 0500 on
6/13/85. 1, 16 oz jar each. No preserVdtives.

Analyze for: Hydrogen chloride DL < =1.0 ppm.

Sampl e #' EE-NCBC-Rl -0l , EE-NCBC-Rl -02, EE-NC5C-Rl -03, and EE-NCBC-Rl -04. Each
contains a plastic bag with a particulate filter in a folder. Initial tares are
listed below:

EE-NCBC-Rl-0l (filter # 1131): 3.03360 g.
EE-NCBC-Rl-02 (filter # 1132): 3.02484 g.
EE-NCBC-Rl-Ji3 (filter # 1133): 2.98913 g.
EE-NCBC-RI-04 (filter # 1134): 3.03537 g.

Volumes of air passing through each filter are as follows:

EE-NCBC-Rl-Ol: 4845.99 cu m
EE-NCBC-Rl-02: 4635.54 cu m (estimate)
EE-NCBC-Rl-03: 4845.99 cu m
EE-NCBC-Rl-04: 2877.06 cu mn

Analyze for: Total suspended particulates.

2,3,7,8-TCDD DL < 0.1 ppb.
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Appendix P, Exhibit 2

PACKING LIST

Cooler No.: NCBC #7
Date Shipped: 6/17/85
Federal Express Airbill No.: 353-895-964

ro: California Analytical Laboratories, Inc.
2544 Industrial Blvd.
West Sacramento, CA 95691

FROM: USAF Sampling & Analytical Program
Environmental Restoration & Technology
Research & Test Evaluation Project

EG&S Idaho, Inc.
Code Orange/USAF Project Trailer
Naval Construction Battalion Center
Gulfport, MS 39501
601/C64-0056

Ref: RFP # C85-130686

Quant. Sample # / Description
--- --------------------------------------------------------

I HU-NCBC-R2-02 / HUBER RUN 1 SOIL AFTER TREATMENT
I IT-NCBC-R2-02 /IT RUN 2 SOIL AFTER TREATMENT

I IT-NCBC-R2-09 / IT RUN 2 FRONT PART OF Ist GAS CARBON BED
I HU-NCBC-RI-09 / HUBER RUN 1 FIRST GAS CARBON DRUM
1 HU-NCBC-Rl-09A / HUBER RUN 1 SECOND (DOWNSTREAM) GAS CARBON DRUM
1 IT-NCBC-R3-02 / IT RUN 3 SOIL AFTER TREATMENT

,) TOTAL SAMPLES

Sample HU-NCBC-RI-02 Laken 7/14/85 at 0220. 2, 16 oz jars. No preservatives.

Analyze for: 2,3,7,8-rCDD DL < = 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins
DL < a 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chloro-dibenzofurans
DL < = 0.1 ppb.

Modified CAG list DL < = 10 ppb.

Modified PPL list DL < = 1 ppm.

Organics indigenous to herbicide orange (Appendix D) DL < - 10 ppb.

If t.re above tests result in concentrations greater than those limits set for any of
the contaminants in RCRA Sec. 261.24, Table I (EP Toxicity), then perform an EP
rfxicity Test.
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NCBC Cooler #7
Page 2

Sample # IT-NCBC-R2-02 taken 6/13/85 at 0624. 2, 16 oz jars. No preservatives.

Analyze for: 2,3,7,8-TCDD DL < - 0.1 ppb.

Total isomers of tetr,-, per.ta-, & hexa-chlorodibenzo-p-dioxins
DL < = 0.D ppb.

Total isomers of tetra-, penta-, & hexa-chloro-dibetizofurans
DL < - 0.1 ppb.

Modified CAG list DL < = 10 ppb.

Modified PPL list DL < a I ppm.

Organics indigenous to herbicide orange (Appendix D) DL < = 10 ppb.

If the above tests result in concentrations greater than those limits set for any
of the contaminants in RCRA Sec. 261.24, Table I (EP Toxicity), then perform an EP
Toxicity Test.

Sample # IT-NCBC-R2-09 taken 6/13/85 at 1950. Contains 2, 16 oz jars. No preservativ

Analyze for: 2,3,7,8-TCDD DL < = 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins
DL < = 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chloro-dibenzofurans

DL < = 0.1 ppb-.

Modified CAG list DL < = 10 ppb.

Modified PPL list DL < = 1 ppm.

Organics indigenous to herbicide orange (Appendix D) DL < = 10 ppb.

Total amount of carbon present.

Sample # HU-NCBC-Rl-09 taken 6/14/85 at 0315. Contains 2, 16 oz bottles. No preserva

Analyze for: 2,3,7,8-TCDD DL < = 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins
DL <= 0.1 ppb.
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NCBC Cooler #7
Page 3

Total isomers of tetra-, penta-, I, hexa-chloro-dibenzofurans

DL <( 0.1 ppb.

Modified CAG list DL < =10 ppb.

Modified PPL list DL <~ = I ppm.

Organics indigenous 'o herbicide orange (Appendix D) DL < 10 ppb.

Total amount of carbon present.

Hydrogen chloride DL < -z ppm.

Nitrogen oxide DL < 1 ppm.

Samnple # HU-NCBC-Rl-09A taken 6/14/85 at 0315. Contains 2, 16 oz jars. No preservatives.

Analyze for: 2,3,7,?-TCDD DL < =0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dloxlns
DL < = 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chloro-dibenzofurans
DL < = 0.1 ppb.

Modified ýAG list DL < = 10 ppb.

Modified PPL list DL <=.ppm.

Organics indigenous to herbicide orar'Ae (Appendix D) DL < 10 ppb.

Total ami~unt of carbon present.

Hydrogen chloride DL < 1 ppm.

Nitrogen o~xide DL <( 1 ppm.

.)ample #IT-INCBC-R3-02 taken 6/14/35 at 0330. Contains 2, 16 oz Jars. No preservatives.

I~iavze for: 2,3,7,8-TCDD DL < 0.1 ppb.

Total isomers of tetra-, penta-, & hexa-chlorodibenzo-p-dioxins

DL =0.1 ppb.
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NCBC Cooler #77• , .. Page 4

Total isomers of tetra-, penta-, & hexa-chloro-dibenzoftrans
DL < 0.1 ppb.

Modified CAG list DL < = 10 ppb.

Modified PPL list DL < - 1 ppm.

Organics indigenous to herbicide orange (Appendix 0) DL < 10 ppb.

If the above tests result in concentrations greater than those limits set for any of
the contaminants in RCRA Sec. 261.24, Table I (EP Toxicity), then perforT an EP
Toxicity Test.
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Packing List

Cooler No. 11
Date Shipped: 6/28/85
Federal Express Airbill No.: 35. 895 942

TO: California Analytical Laboratories, Inc.
2544 Industrial Blvd.
West Sacramento, CA 95691

FROM: USAF Sampling & Analytic Program
Environmental Restoration & Technology
Research & Test Evaluation Project

EG&G Idaho, Inc.
Code Orange/USAF Project Trailer
Naval Construction Battalion Center
Gulfport, MS 39501
601/064-0056

Ref: RFP # C85-130-130686

Quant. Sample # / Description
------------------ -----------------------------------------------
1 HU-NCBC-R1-01 / SOIL BEFORE DESTRUCTION PROC. (HUBER RUN #1)
1 HU-NCBC-R2-021 / SOIL BEFORE DESTRUCTION PROC. (HUBER RUN #2)
1 HU-NCBC-R2-02 / SOIL AFTER DESTRUCTION PROC. (HUBER RUN #2)
1 HU-NCBC-R2-O9 / HUBER RUN #2 FIRST GAS DRUM
1 HU-NCBC-R2-09A /HUBER RUN #2 SECOND GAS DRUM
1 HU-NCBC-R2-03 / HUBER RUN #2 BAGHOUSE PARTICULATE
I EE-NCBC-R2-01 / HI VOL. SAMPLER #1, RUN #2 OFF-SITE CONTROL
1 EE-NCBC-R2-02 / HI VOL. SAMPLER #2, RUN #2 ON-SITE CONTROL
1 EE-NCBC-R2-03 / HI VOL. SAMPLER #3, RUN #2 ON-S!TE DOWNWIND
1 EE-NCBC-P2-04 / HI VOL. SAMPLER #4, RUN #2 OFF-SITE DOWNWIND
1 EE-NCRC-R3-O1 /HI VOL. SAMPLER #1, RUN #3 OFF-SITE CONTROL
1 EE-NCBC-R3-02 / HI VOL. SAMPLER #2, RUN #3 ON-SITE CONTROL
I EE-NCBC-R3-03 I HI VOL. SAMPLER #3, RUN #3 ON-SITE DOWNWIND
I EE-NCBC-R3-04 / HI VOL. SAMPLER #4, RUN #3 OFF-SITE DOWNWIND

EE--- 0/IOLS LE# RF----------------------------------------------
14 TOTAL SAMPLES
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NCBC Cocler #11
Page 2

Sample HU-NCBC-R1-01 taken 6/12/85 at 2135. 2, 16 oz jars. No
preservatives.

Sample HU-NCBC-R2-0i taken 6/21/85 at 0130. 2, 16 oz jars. No
preservatives.

Analyze for: 2,3,7,8-TCDD to DL < or = 0.1 ppb.

Total isomers of tetra-, penta-, and hexa-chloro-dibenzo
p-dioxins, to DL < or = 0.1 ppb.

Total isomers of tetra-, penta-, and hexa-dibenzofurans
to DL < or = 0.1 ppb.

Modified CAG list to DL < or 10 ppb.

Modified PPL list to DL< or 1 ppm.

Organics indigenous to herbicide orange (Appendix D) to LD,
or = 10 ppb.

Sample HU-NCBC-R2..02 taken 6/24/85 at 1910. 2, 16 oz jars. No
preservatives.

Sample HU-NCBC-R2-03 taken 6/24/85 at 2020. 2, 16 oz jars. No

preservatives.

Analyze for: 2,3,7,8-TCDD to DL < or = 0.1 ppb.

Total isomers of tetra-, penta-, and hexa-chlora-dibenzo
p-dioxins to DL < or = 0.1 ppb.

Total isomers oi tetra-, penta-, and hexa-dibenzofurans to

DL < or = 0.1 ppb.

Modified CAG list to DL < or = 10 ppb.

Modified PPL list to DL < or = 1 ppm.

Orginics indigenous to herbacide orange (Appendix D) to a DL
Sor 10 ppb.
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NCBC Cooler #11
Page 3

If thie above tests result in concentrations greater than those limits set
for any of the contaminants in RCRA Sec. 261.24, Table I (EP Toxicity),
then perform an EP Toxicity Test.

Sample # No's EE-NCBC-R3-01, EE-NCBC-R2-02, EE-NCBC-R2-03, EE-NCBC-R2-04,
EE-NCBC-R3-01, EE-NCBC-R3-02, EE-NC8C-R3-03, EE-NCBC-R3-04, each consi st
of a particulate filter in a folder in a plastic bag. Initial tares are
listed below.

Sample No. Filter No. Initial Tare Volume Sampled

EE-NCBC-R2-01 1135 3.01042 4,547 .10a
EE-NCBC-R2-02 1136 3.01013 4,637.07 (est.)
EE-NCBC-R2-03 1137 2.92856 4571a
EE-NCBC-R2-04 1138 2.967944,2.3
EE-NCBC-R3-01 1139 2.96849 1,761.05
EE-NCBC-R3-02 1140 2.95780 1,596.16 (est.)
EE-NCBC-R3-03 1141 2.97475 1,761.05
EE-NCBC-R3-04 1143 1.97590 1,828.50

a. Later found in error; corrected value is 4562.
b. Later found 'In error; corrected value is 4735.

Analyze Above Samples For:

Total suspended particulates
.?,3,7,B-TCDO to DL K or =0.1 ppb.

Sampie HU-NCBC-R2-09 taken 6/24/85 at 1940. 2, 16 oz jars. No
preserva tivyes.

;ýIample HU-NCBC-R2-09A taken 6/24/85 at 1900. 2, 16 oz jars. No
preservatives.

1;4
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NCBC Cooler #11
Page 4

Analyze for: 2,3,7,8-TCDD to DL < or 0.1 ppb.

Total isomers of tetra-, penta-, and hexa-chlorodibenzo-p-
dioxins. To DL< or = 0.1 ppb..

Total isomers of tetra-, penta-, and hexa-dibenzofurans to
DL < or = 0.1 ppb.
Modified CAG list to DL < or = 10 ppb.

Modified PPL list to DL < or = 1 ppb.

lotal amount of carbon present.

Hydrogen chloride to DL < or I ppm.

Nitrogen oxi .4 to DL < or 1 ppm.
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PACKING LIST

Cooler No. 12
Date Shipped: 6i'28/85
Federal Express Airbill No. 353-895-920

FO: Battelle Columbus Laboratories, Inc.
Attn: Dr. David Miller
505 King Ave.
Columbus, OH 43Z01

FROM: USAF Sampling & Analytic Program
Environmental Restoration & Technology
Research & Test Evaluation Project

EG&G Idaho, Inc.
Code Orange / USAF Project Trailer
Naval Construction battalion Center
Gulfport, MS 39501
601/864-0056

QuIant. Sample N / Description
1 HU-NCBC-R2-O2/HUBE- RUN #2, SOIL AFTER TREATMENT
I HU-NCBC-RI-OI/HUBER RUN #1, SOIL BEFORE TREATMENT

1 IT-NCBC-k2-O4/IT RUN #2 SOLVENT AFTER PHOTOLYSIS

TOTAL SAMPLES

Analyze for: 2,3,7,8-TCDD to DL < or 0.1 ppb.

Total isomers of tetra-, penta-, and hexa-chloro-dibenzo-p-
dioxins to DL e or = 0.1 ppb.

Total isomers of tetra-, penta-, and hexa-dibenzofurans to
DL < or = 0.1 ppb.

Modified CAG list to DL < or = 10 ppb.

Modified PPL list to DL < or = 1 ppm.

Organics indigenous to herbicide orange (Appendix 0) to DL <
or 10 ppb.
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NCBC Cooler #12
Page 2

/
/

In addition:

Sample HU-NCBC-R2-02 taken 6/2,/85 at 1910. 2, 16 oz jars. No
preservatives. Requires that if any of the above tests results in
concentrations greater than those limits set for any of the contaminants
in RCRA Sec. 261.24, Table I (EP Toxicity), an EP 7oxicity Test should be
r.,n.

Sample IT-NCRC-R2-04 taken 6/15/85 at 0315. 1, 80 oz amber jug. Non
preserved. Requires suspended solids analyses.

Sample HU-NCBC-RI-01 take 6/12/85 at 2135. 2, 16 oz jars.
Non-preserved. Requires no additional anlyses.
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APPENDIX Q

REVIE:/E'H jVA! I!ATION OF ANAIYTICAL RESULTS FOR HIUBER PROCESS

VERIFICATION SAMPI'ES
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APPENDIX Q

REVIEW/EVALUATION OF THE ANALYTICAL RESULTS

FOR HUBER PROCESS VERIFICATION SAMPLES

Chemical Sciences of EG&G Idaho, Inc., had the responsibility for

reviewing ani evaluating all analytical data from the J. M. Huber Company

pro-ess technology ,ericnstration at the NCBC site. California Analytical

Laboratories, Inc., (CAl,) was selected as the subcontract laboratory for

iiil-.'.ot -all pro•e•:s vorifi (ation samples ,ol lected during the Huber

(]lemaist ',li~h. 'l'w ' d ,lfl - to (!i(- , ,hippe2d to CAi, from the NCBC site in

several separate batches. Samples were received at the laboratory on

June 15, Junc 21, and June 29, 1985.

The inallytical results were transmitted by CAL in several submittals.

The various submittals were as follows:

Item Date of Submittal Description

1 9/10/85 Preliminary reports on polychlorinated
dibenzo-p-dioxins and dibenzofurans

2 1/21/86 Data summaries and information on
analytical protocols

3 /311/86 Results of sample submitted for EP
"Toxicity Test

4 1' 1/1 6 Additional data and information plus
clarification of data summaries. (This
information was provided in response to
requests made by EG&G Idaho during
meetings with CAL on March 4 and 5, 1986.)

5 3/21/86 Additional information including a revised
inorganics analysis data package, some
reanalysis results for specific samples,
and additional supporting information.
(This information was also provided in
response to EG&G Idaho requests made
during the March 4 and 5, 1986, meetings
with CAL.)

4 /22'/ 86 Results of the reanalysis of five samples
for svmivolatile organics.
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All data submitted by ZAL were included in the EG&G Idaho review/evaluation

process.

After the samples were submitted to CAL, 2 to 4 months elapsed before

any analyses were performed. Thus, sample holding times as dictated by EPA

were exceeded by wide margins. Other problems with various portions of the

,A1 divLa are documented and discussed in detail in this appendix.

Firthieimore, at the time of review, there were no universally accepted data

r.,l pri(o!Is for the. polyc(hlorinated dibenzo-p-dioxins ((PCDDs) and

,,1 Iy(h or0 , liated dibenizofuriris (PCDFs). Therefore, because of the problems

and limitations of the CAL data and also the absence, in some cases, of

applicable data review protocols to validate the results, EG&G Idaho

Lil.,:n-idfred it inappropriate to attempt to validate the results in the

strict sense used by the EPA. Instead, Chemical Sciences reviewed and

,.1 ated the results to determine if the appropriate analytical protocols

".11,re used and applied correctly, if the various calculations were correct,

a*id if the results were consistent and logical.

Results of the EG&G Idaho review/evaluation process are presented in

the following sections. Discussion has been broken down by the class of

analysis performed, i.e., inorganics, volatile organics.

INORGANIC RESULTS

Samples from t!!e Huber demonstration project were submitted to

ilj ifornii Analytical Laboratory for inorganic element analysis, including

Je,;. Ju. 21 and 29, 1985. The methods used for analysis were take-,

ti-nm the U.S. EPA Contract Laboratory Program (CLP) protocols. The

sr1;.cific instrumental techniques used are specified on the data reporting

(i mi•ntary 21 , 1986, analytical results for inorganic elements were

si0hmitteo to EI(GC Idaho for review. A review of the data showed them to be

in orr,)r. It appear.s that on the summary sheets dated January 21, 1986,

tl,, itipl it; ,slts, peroe•nt recovery, spiked sample results and relative
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percent difference (RPD) values obtained on October 18, 1985, were used.

In each case, however, sample results obtained on a different run were

used. Therefore, none of the calculations were correct.

The above errors were pointed out to the cont.ract laboratory, and

corrected data sheets were prepared on March 19, 1986. All calculations on

the new data sheets were correct. From the data submitted, it appears that

proper analytical proce(,'res were used.

As stated previously, the sampies for inorganic analysis were

submitted to the contract laboratory on June 21 and 29, 1985. These

samples were analyzed on October 18, 1985. During this time, approximately

5 months, the samples were stored at ambient temperature and without

pre',(-rvit ivyes.

"The CLP protocol states that samples for cyanide analysis are to be

stored at 4 0 C and the maximum holding time is 14 days. For mercury, the

maximum holding time is 30 days. For all other metals, the maximum holding

time is E months. It also statt.s that for mercury and all other metals,

the pH of the sample is to be adjusted to 2, with nitric acid for

preservation purposes. In the protocol, no differentiation is made between

liquid and solid samples.

Although the values for metals and cyanide cannot be validated, they

can he used as a general guide for evaluating their fate in the Huber

Inrocess.

Another area of concern is spike recovery values. Each sample was

spike~d with a known amount of ea(ch element being determined. The percent

r•covfers of the spiked el(:ments gives a measure of the extraction

effic iency. T'he perc.ent recovery of each spiked element should fall within

77 LO 125 peýrc~ent of thet amount added to the sample. A review of the data

show- that 22 spike recovery results, representing 36.5 percent of the

values reported, wer.e outside this target window. Twenty-one of the values

were low, ranging from 0 to 74 percent spike recovery. The 0 percent
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r .,.V,'ry r es u I t wa-ý for apitimoly on samp I IUIJ-NCBC-R2-09. The high result

was for lead on sample lfU-NCBC-R2-O1. This spike recovery value was

reported as 148 percent. CAL's position is that these questionable spike

recovery values are normal and are completely acceptable to EPA.

EG&G Idaho contacted the organization performing review of inorganic

analytical results for EPA and was informed that currently no action is

taken if the spike recovery values are outside the stated limits. However,

EG;& Idaho feels that it is indicative of questionable analytical techniques.

VU(I.AT1LE ORGANIC CO(II'OUNDS

Various soil and carbon filter samples were analyzed for volatile

ogaliiC c(ompound". Thiu anI ytical procedures were taken from the CLP

* protO. I r, basned-on EPA Method 624.

''1,- samples submitted to CAL were received by that laboratory on

.June 2] and 29, 1985. The samples were stored at ambient temperature and

extracted on September 16, 1985, approximately 3 months e.fter receipt. In

addition, the samples for volatile organic analysis were taken about

3 weeks after the containers had been opened to take samples for

semivolatile organic components.

CLP protocol states that samples for volatile organic analysis must be

pr',tected from the light and refrigerated at 40C from the time of receipt

!i il they are ,xtracted. T'he extraction and analysis are to be done

within 10 (lays of sample receipt.

C1,1 protocol further states ;.hat a 4- or 5-point calibration curve is

to be prepared for each instrument used in the analysis. This calibration

(Aurve is necessary to determine the linearity of response for that

inctrumort. No evidence could be found that any calibration curve had been
;:• :a r(,d.
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Based on all of the above, results obtained for volatile organic

components are not considered valid.

SEMIVOLATILE ORGANIC COMPOUNDS

The semivolatile organic compounds were analyzed using the CLP

protocol, which is based on I'PA 'fLthod 625. Tie sample!s submitted to CAL

were received at that laborator, on June 21 and 29, 1985. The extraction

ior >o'ifli y Lile i J.11i org ,n (. (;OI1pouien ts wasý , performir(e on August 27, 1985,

jpproxilt,]Ltl, L m1ohLIt1hs lfter ••;i t d o the sample .

The CLP protocol states that samples for organic analysis must be

p)rotracted from light and refrigerated at 40C from the time of receipt until

extracte(d. Solid samples must be extracted within 10 days of receipt and

the extract analyzed within 4C days of extraction. The samples in question

were stored at ambient temperature for 2 months prior to extraction.

As discussed with the volatile organics, preparation of a 4- or

5-point calibration curve for the analytical instrumentation used is not

evident.

The analysis c-ontract required that semivolatile organic compounds be

analyzed to 1 ppm. It appears that the contract laboratory arbitrarily

decided whether a given sample was analyzed as low concentration or medium

concentration. On this bari', the following samples (HU-R1-02, HU-R2-02,

and HU-R2-03) required reanalyýýis. The reanalysis was performed by taking

thj,. , j~ipl•, ,xtract from a pre;. )us analysis and concentrating the extract

from approximately 0.5 g/l mL to 0.5 g/0.5 mL. Although this procedure

should double the corncentration and lower the detection limit by half, the

ilortd(I detect ion limits were lowered by a factor of four. There was nn

ývid• ne(-, that s nmp l; iinj Cr-tion .iz i had been increased. To attain the

res.or d dtec.t on IiMit-t, the, sa;mple injection size would have to double.

Oie* tLher poiimt of concern is that the detection limit is based on the peak

height versus background noise 1level for any given component. It is
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therefore highly improbable that each component would have the same

dte(tion limit. However, the factor of four iminrovement in detection

level was reported for all compounds.

Based on all of the above, the reported data cannot be validated.

ilowver, because of the lower volatility of semivolatile organic compounds,

the length of storage time and storage conditions would not be as critical

i).n for the volatile organic compoundý. Therefore, the values obtained can

r-,,,lyho issed as a .guide for ev•wIoating the Iluber process.

PESTICTDE/PCB ANALYSIS

"lT'he 1.5,tiu-ide oaiy. is illsludes the ch lorinated insecticides and

ersicdes ,ds well as the po]ychlorinated biphenyls. These components were

!rl.urmined using the CLP protocol, which is based on EPA Method 608. One

, covers both pesticides and PCBs.

The same storage conditions and time restrictions for sample

,ý-x'-trution and analysis exist for the pesticide/PCB samples as for the

.;,tinivolatile organic material. Like the other organics, a calibration

urv,, is not evident.

Bsed on the above, the reported pesticide/PCB values cannot be

&i /Itd. However, like the semivolatile organic components and for the

,rie Json, the reported data can possibly be used as a guide to evaluate

ti:,e iuLr process.
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DIOXIN AND DIBENZOFURAN RESULTS

Two types of analyses were performed for the specified PCDDs and

PCDFs: total isomer class content for tetra, penta, and hexacllorinated

PCDDs and PCDFs and 2,3,7,8-TCDD isomer-specific. The review methodology

was to evaluate all data in terms of applicable ion ratios, retention

times, and signal-to-noise ratios to determine if the analytical results

were correctly interpreted.

The i.some r-spec ifi(c 2da7t,-Ta1)lJ dat~d were examiited and evaluated,

using the same criteria applied during the soil sampling and analysis

program conducted previousl) for the USAF at the NCBC site. These criteria

are detailed in the EPA document for reviewing 2,3,7,8-TCDD analytical

results (Reference 1), and the criteria are listed in the annex to this

appendix. The results of the evaluation will be discussed in two parts,

the isomer class analyses and the isomer specific analysis. The isomer

class analyses will be discussed first.

In its original proposal to EG&G Idaho, California Analytical

Laboratories proposed to use EPA Method 8280 (as modified by

EMISL-Las Vegas) to perform the isomer class analyses. CAL stipulated that

extr-iction methodologies would probably require modification because of the

types of sample matrie.e!s involved, and this was understood by EG&G Idaho.

However, it was not felt that the modification in extaction methodology

would significantly alter the remainder of the analytical technique. Upon

receipL of the data from CAL and the letter describing the data

(Jauroary 21, 1986), CAI. stated that "the dioxin and furarn analyses were

performed according to methods acceptable to EPA." No mention of EPA

Method 8280 was made. Based upon prior knowledge of 8280 and a review of

CAL's isomer class data, it was apparent that a method other than 8280 was

performed. The comment must be made that Method 8280 has been under

re",isinrn for several yet rs and that the final validated 8280 method was not

cor;mtltod and r.lvased by EMSL-Las Vegas until March 1986. EG&G Idaho is

ohta.,inirig a copy of Method 8280 from EMSL-Las Vegas for furthor review.
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"Upon review of this document, the use of multipoint calibration cuzves

were confirmed, which CAL did not perform. Other differences in procedure

were noted between the EPA Method 8280 method and the method CAL used.

However, many of these differences are due to the multiple versions of 8280

in eyistence. The use of multipoint curves, however, has been mandatory in

all versions.

The main concern is the use of single concentrations of analytical

SnliLrds to determine r(esponse factors used in quantification

ý•1culations. Method 8280 stipulates multiievel calibration standards be

used to determine response factors. This is an important consideration

t-,hen a wide range of concentration values are anticipated, as was the case

et the Huber samples.

As opposed to Method 8280, CAL ran a single point standard on a daily

K-Asis to determine response factors for the various analytical parameters.

"'},h standard was a mixture of polychlorinated dioxins and furans, which

-oritained the follot:ing compounds:

2,3,7,8-TCDD
2,3,7,8- 13C,2-TCDD
2,3,7 ,8-37C 12 -TCDD

37
2,3,7,8- Cl -TCDD

1,2,3,7,8- 13C -P5CDD
12

1,2,),4,7,8-H CDDx

13C HC1))1.2,3,4, 7,,'- 13C -IIxCIJ)

.." 3 7 , 8, 'C ].
I"•ll ' 12

1,2,3 7 7,8-115CDF

12,3, 7,8- 13 C P CDF

12

2,3,4,7,8- 3C 12-PG1)F
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1,2,3,4,7,8-H CDFx

1,2,3,4,7,8- 3C '12 -HOCDF

CAL furnished the raw chromatograms of the standard analyses as well

as their calculation sheets. These data were reviewed and calculations

checked to verify numerical accuracy. Standards were either obtained

commercially or manufactured by CAL. Sources of all standards were

dO:uiimuuitod bv CAL. The analyses ý (,ro conductod using high-resolution gas

chromatograhy/ l(w-resoluit.ion mass spectrometry. The isomer class content

analyses were conducLed using a DB-5 fused silica capillary GC column

60 meters long. The temperature program used was to ramp the GC column

temperature from 190 0 C to 305 0 C at a rate of 10 0 C/min.

The following iolns were monitored to determine the presence of PCDDs

and P:iDFs is well as to provide information for quantification:

Nominal Nominal Theoretical Isotope Ratio
Compound___ Mass 1 Mass 2 Mass 1/Mass 2

TCDI) 320 322 0.77

TCDD- 1 3 C 12  332 334 0.77

PT CID 354 356 0.617

P- 13 C 366 368 0.61712.

If CIA) 390 392 1.235
x

2CDD-13C1 402 404 1.235

TCIF 304 306 0.77

TCDF- 13C 12 316 318 0.77

}VCOF 338 340 0.617

11 C'IA- C 350 352 0.617

II CDF 372 374 0.514
X

x 1)F:- G 12 386 390 2.858
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The normally accepted practice is that the experimental isotope ratir's

should be withi11 +35 percent of the theoretical value in order to be

considered a positive indicator of the presence of a PCDD or PCDF. Upon

reviewing CAL's data and documentation, it was hard to determine if this

practice was followed for the isomer class data. CAL's supporting

documentation focused primarily or 2,3,7,8-TCDD analysis, with little

devoted Lo specific QA/QC criteria for the PCDD/PCDF analyses. Several

Hluber samples wore determined to have internal standards with isotope

rajios slightly outside. the 15 percent boundary. As the number of analyses

increatses, it becomes more probable that some of the criteria will be

marginal or slightly outside acceptable limits. Concern was exhibited only

where cxceptionally wide deviations from the 15 percent criteria were

de-tormrined.

The following Hiuber samples were analyzed for total tetra through

hexarchlorinated PCDD and PCDF content:

HUi-NCBC-RI-01 HU-NCBC-Rl-02 HU-NCBC-R2-0'.

If1.'-NCBC-R2-02 HU-NCBC-R2-03 HU-NCBC-Rl-09

HU-NCBC-R2-09 HtJ-NCBC-R2-09A

In addition, a method blank and two native spikes were prepared. A

duplicate sample using a Huber sample was not analyzed. The native spikes

nsed samples HU-NCBC-R2-09A and HU-NCBC-Rl-01.

Thefio l(ow log sampi 's he(,re determined not to contain PCDDs of PCDFs at

Or albove! the( reported detection limits: JIU-NCBC-RI-02, HU-NCBC-R2-R2,

Ht 1P- 1-09, H-N(CB(-R2-09A, arid the methiod blank. Sample HU-NCBC-Rl-02,

,Ii~qdaye-d a 1 13.4,,~ C 2- It (11W ratio of 3.389, which is slightly

,ltdo theý Irj pttr(cent range. A more serious concern for this sample is

tý-t the( 11/2 404 jon for the, IfH CDF- 13C 12standard was not foun'd due

to int~erferencus. This necessitated the calculation of the detection limit

vs the TCDTD- 13 C 12 internal standard. This sample had a total detection

I mit of 1.304 ppb, with fairly high detection limits for H xCDF, P 5CDD,

arid H XCDD. Sample HU-NCBC-R2-02 displayed a H xCDD internal standard
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ratio in excess of 15 percent. Samples IIU-NCBC-R2-02 and HU-NCBC-R2-03

also displayed internal standard ratios outside 15 percent. None of the

ratios was exceptionally far off.

The remainder of the Huber samples were determined to contain

chlorinated dioxins or furans. When originally analyzed, sample'

HU-NCBC-RI-01 was determined to contain 118 ppb of tetra dioxin, with 115

ppb identified as 2,3,7,8-TCDD. This value did not agree with data

gathered from isomer-specific data at other labs. CAL reran this sample

unider isomer-specific conditions and measured a 2,3,7,3-TCDD value of

193 ppb. CAL then scaled the total tetra'.hlorodibenzo-p-dioxin based on

the 2,3,7,8-TCDD value in the following manner:

118/115 = 1.026

1.026 x 193 = 198.035 ppb

CAL attributed the differences in values to saturation of the mass

spectrometer. However, no evidence of saturation is apparent from the CAL

data. The discrepancy in values is probably because the initial analysis

was conducted in the regime of nonlinear instrument response. The response

of the instrument has reached a plateau and will not significantly change

even with increasing concentratioi.. For this type of situation, a

multiconcentration calibration curve is essential. When CAL reanalyzed the

sample using isomer-specific conditions, a smaller sample size was

extract,,d and ai-alyzed, thus introducing a smaller amount of material into

Owtei, mIss s;pectromnter. The same type of situation is present for

Sample IIU-NCBC-R2-03 was supplied with two data reports, one of which

was a reexamination of the data using an enhanced software routine. Using

the enrhance!d software, TCDF, P 5CDF, and TCDD were found. A maximum

(.oji, ,ntration of" 0.49 ppb of 2,3,7,8,-TCDD was found. Upon isomer-specific

analysoes, it was determined that the 320/322 ratio was unacceptable (1.01),

resulting in a maximum possible concentration of 0.78 ppb for

2,3,7,8-TCI)D. Based on these conflicting results, a maximum possible

conrcentration of 0.78 ppb may be present. For sample HU-NCBC-R2-03, the
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calculations for H CDD could not be reproduced. The areas and heights
x

used on the calculation sheets do not match those on the actual

chromatograms. This is most likely the result of manually determining

heights and areas and not noting them on the chromatogram.

Sample HU-NCBC-R2-02 was also supplied with two sets of data, one of

which used the enhanced software processing. In the first set of data,

results of "not detected" were reported for all isomer classes. Using the

i[rio•TICd s•fttware, a vwlu,, of 22' ppt ,pirt per trillion) of TCDF was

(.t 1it]?j .i L,-s(,d upon reA i -' ui d(a1 L , Lht ' posiLiVe idetiti fjcation of a

TCDF is marginal because of signal-to-noise factors. The value of 28 ppt

should be considered a maximum possible concentration.

As mentioned previously, two native spikes were prepared and

analyzed. Of the two, the spike using the HU-NCBC-R2-09A sample was of

be.tter quality because the original sample contained no detectable amounts

of dioxin and furans. Recovery of the native spikes ranged from 83 to

112 percent. All recoveries were well within tae acceptable range. The

spike sample using HU-NCBC-RI-01 provided good recoveries, with the

exception of the TCDF and TCDD, because of the high ievelJs of material

already present in the samlple.

In addition to the samples run by CAL for isomer class rcontent,

Battelle Columbus Laboratories analyzed sample HU-NCBC-R2-OZ for tetra

through hexa-chlorinated dioxins and furans using ail in-hous- methodology

, vefer to Reference 2 for exact details). The results of this analyE.s5

"",o• findings of "not detocted" for all isomer classes, with detevtion

limits ranging from 0.01 to 0.04 ppb. Battelle's data were examined and

de1termined to met the QA/QC criteria described in the report.

Examination of CAL's isomer class data was a review and not a

vIi idat ion. When this work was performed, a single accepted, validated

1,',thud for the i sowr (.lass determination was not available. Because of

this, a uniform stt of (.va]iation criteria has not heen adopted. The

reviow was a imed at urjdo,r! t.iid i rig the dataI and analytical results and any

i;.os istircries iotetd. Ihoe dta provided by CAL indicates trends in the
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levels of PCDDs and 1CDFs present arid can bhe used on a semiquantitative

basis to follow the destrticLioii etl iciei,ýy ut the tluber process.

Because of the apparent switch by CAL from Method 8280 to what appears

to be an in-house method, and the confused method of reporting, it was

time-consuming and difficult to exarmine the data.

CAL also cond..cted 2,3,7,8-TCDD isomer specific analyses on specified

snnpJe.s and on l .ose samples found to contain 2,3,7,8-TCDD when analyzed

for isomer class content. CAL propcscd to perform these analyses according

to the U.S. EPA CLP method. According to the final report letter

(January 21, 1986), this methodology was used with modifications made for

.xtraction of various sample matrices. As stated previously, the data

,'uV ied by CAL were reviewed according to the same criteria used during

tho previous soil sampling and analysis program. Upon the completion of

the review, it was apparent that Lhe CLP procedure was not followed.

Inconsistencies included the following:

1. No initial calibration curve established.

2. Incomplete concentration range of standards (l00-ppb and 200-ppb

standards omitted).

3. Partial scan was not provided until asked for.

4. Incomplete data reporting, including lack of initial calibration,

] li(.k of coL t iiii•nig (_-3l ibration, lack of chronological list of all

analyses performed.

5. Nonadhverfrnu.c to protocol concerning performance check standards.

6. 'ýndh-ron(_en to repoiting format specified.

Because of these inconsistencies, the isomer-specific data for Huber

c(an be technically considered invalid. The data can be used to project
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trends in the Huber system's ability to dcnaitesoil but would not be

accepte~d by the Sample M1anagement Office of the CLP.

In addition to the Huber samnples, CAL analyzed a series of air filter

sainplves using toluviw~ Soxhiet extraction, followed by CAL's in-house

2 .~ 7,8-TDD nothod. As, !wtore, t~nesr' samplies were to have been analyzed

i,'. th'. C1.1 vx!OKýii modi USi( l th'( 0,(1 ~ ()(If]Ct ions. The same

d,- iec(s noted t,,r thro Hlher 2,17,-TD)samples apply to the. air

IUport review of the data, samples 1138 and 1140 (which were reported to
3 3

he 0. 14 ppb and 0. 11 p-pb or 0. 03 pg/rn and 0. 07 pg/rn , respectively)

ssýould bto AhaiigPe to -lot dPotected, based on signal-to-noise criteria and

hav(e &-tnct io. I init5: of loss than 0.08 pg/ and less than 0.18 pg/n

S Lt r vely.

194

- e X NW, 'IV
% % %



CONCLUS IONS

"The CAL-supplied analytical data havci numerous shortcoming and

()missi5ons that prevent s:tri(tA Va idiltiol, of any of the results. However,

the review/evaluation of the data has shown that the results can be used as
"JI.

indicative. Therefore, the results ýan be used to identify trends and to

O.vAIluIte the probable effectiveness of the Huber process technology. i'he

"-" use of the results to provide strict quantitative information about the

,. .. is 1ot juý L f Iid % itLhout the addit ional corroborative information

that would be provided by further testing of the Huber process.I
The sample analyzed by Battelle was a sample of treated soil. As

"ii.,',,d previously, it sas found to be free of all isomer classes of both

t.ti o through hexachlorinated dioxins and dibenzofurans down to detection

lovels that ranged from 0.01 to 0.04 ppb. The Battelle results were

supporteýd by adequatv QA/QC and met all QA/QC criteria, as described in its

replort. Thus, these results are the most valid indication of the actual

PCDI)) ind PCDF levels in thf treated soils. Since Battelle analyzed only a

rv,,r limited number of samples, however, general conclusions based on its

results must take thctt fact into account.
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ANNEX

All 2,3,7,8-TCDD isomer-specific analytical data were reviewed and

evaluated according to the req.irements detailed in the EPA document for

reviewing 2,3,7,8-TCDD analytical results (Reference 1 of Appendix 0).

This document was adapted to form the working document used for detailed

data review/evaluation. The criteria used to review the analytical data

are as 'Col lows:

1. To unsure isomer specificity for chromatographic separation, the

2,3,7,8-TCDD must be separated from interfering isomers with no

.S more than a 50 percent valley relative to the 2,3,7,8-TCDD peak.
."N

.•. The m/z 320/322 and 332/334 ratios must be within the range of

0.67 to 0.87.

3. Ions 320, 322, and 257, which are each monitored separately but

concurrently, must all be present; and the signal for all three

must maximize simultaneously. The signal-to-noise ratio must be

N, 2.5 to I or better for all three ions.

4. The signal-to-noise ratio must be 10 to 1 or better for the 332

U and 334 ions, which are "the ions due to the internal standard.

S. The retention time of the native 2,3,7,8-TCDD must equal (within

3 seconds) the retention time for the isotopically labeled

2 ,3 , 7 , 8-CDD.

6. Positive results must be confirmed by obtaining partial scan

:ipectra from mass 150 to mass 350 for selected samples.

7. lh ( .ý ,ur rog t,,t o ý,t' ;if d ijrd r ,'s ilIts m us t h e w ith in ± 4 0 p e r c en t o f th e
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Exhibit D - Analytical Methods

( 2,3,7.8-tetrachlorodibenzo-p-dioxin in Soil

1 Sediment by High Resolution Gas Chromatograpt,.
Low Resolution Mass Spectrometry

1. SCOPE AND APPLICATION
IN

1.1 This method provides procedures for detection and measurement of
2,3,7,8-tetrachlorodibenzo-p-'dioxin (2,3,7,8-TCDD; CAS Registry
Number 1746-01-6; STORET Number 34675) at concentrations of 1 Ug/kg
to 200 1 g/kg in 10-g aliquots of wet soil and sediment. The use of
1-g aliquots permits measurement of concentration up to 2000 Ug/A&.

1.2 The minimum measurable concentration is estimated to be 0.3 ug/k4,
but is dependent on interfering compuunds present in the sample
matrix.

1.3 This method is designed for use by analysts who are experienced in
"the use of a gas chromatograph/mass spectrometer.

'- 1.4 CAUTION: Because 2,3,7,8-TCDD is extremely toxic, safety

"procedures described in Section 5 of this method should be followed
to prevent exposure of laboratory personnel to materials containing
this compound.

2. SUMMARY OF METHOD
After 50 ng of 1 3 C-labeled 2,3,7,8-TCDD and 10 ng of 3 7 Cl-labeled

2,3,7,8-TCDD are added to a 10 gram aliquot of soil or sediment sample, th
wet soil or sediment is mixed with 20 grams of anhydrous sodium sulfate an
is extracted with a mixture of hexane and methanol, while the sample
aliquot :nd solvent are agitated continually in a glass jar. Column
chromatographic procedures are used to help eliminate sample components
that may interfere with detection and measurement of 2,3,7,8-TCDD.
The extract is concentrated to 5 0 UL, and a 2 uL aliquot is injected

% into a fused silica capillary column in a :aa chromatograph (GC) interface
to a mass spectrometer (MS) that has at least unit resolution at m/z

334.

Identification of 2,3,7,8-TCDD is based on detection of three char-
p• actertstic ions, measurement of tLe appropriate relative abundances

of two characteristic ions in the molecular ion cluster, and deter-
minAti(ýn of the retenti? time of the sample analyte relative to
thc inernal standard, •C12-2,3,7,8-TCDD, contained in the sample
extract. The 2,3,7,8-TCDD concentration is determined by measuring the
MJ resijonse to the sample component relative to the MS response to
1 JC1 2 -;.,3,7,8-TCDD (the internal standard). The labeled internal
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standard method presumes that internal standard losses during method
procedures are equal to unlabeled TCDD losses. Therefore. the calculated
sample 2,3,7,8,-TCDD concentration is corrected for losses during sample
preparation.

The 3 7 C14 -2,3,7,8- TCDD is a surrogate compound that is added to each
sample and is analyzed exactly the same as unlabeled TCDD. The accuracy
of surrogate compound measurement is used to indicate the accuracy of
measurement of unlabeled 2,3,7,8-TCMD in the same sample.

* 3. DEFiNITIONS

3.1 Concentration calibration solution -- a ýlution containing known
amounts of ýhe analyte (un.labeled 2,3,7,8-TCDD), the surrogate
cpound (3 Cl 4 -2.3,7,8-TMID), and the internal standard(U 2-2,3.7,8-TCDD); it is used to determine instrument response

of te analyte and the surrogate compound relative to the internal
standard.

S3.2 Field blank -- a portion of sollls~dimený uncontaminated with

5 2,3,7,8-TCDD.

3.3 Rinsate -- a portion of solvent used to rinse sampling equipment and
analyzed to demonstrate that samples are not contaminated during
sampling.

3.4 Internal standard -- 13 C1 2 -2,3,7,8-TCDD, which is added to every sample
and is present at the same concentration in every blank, quality
control sample, and concentration calibration solution. It is added
to the soil/sediment saiple before extraction and is used Zo measure
the concentrations of arvilyte and surrogate compound.

3.5 Laboratory reagent blank -- a blank prepared by the laboratory by
performing all analytical proceduzes except addition of a samp.L.
aliquot to the extraction vessel.

3.6 Performance check mixture - a mixture of known amounts of selected
standard compounds; it is used to demonstrate continued acceptable
performance of the GC/MS/DS system.

3.7 Performance evaluation sample - a soil or sediment sample containing
"a known amount of unlabeled 2,3,7,8-TCDD. It is distributed by EPA
to potential contractor labor~tories icho must analyze it and obtain
acceptable results before being awarded a contract for sample analyses
(see IFB Pre-Award Bid Confirmations). It nay also be included as an
unspecified QC sample in any sample batch submitted to the lab for
aanalysis.
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3.8 Response factor -- response of the mass spectrometer to a known
amount of an analyte relative to a known &mount of an internal
standard.

3.9 Signal-to-noise ratio -- The ratio of the area of the analyte signal
to Zhe area of the random background signal; it is determined by
integrating the signal for a characteristic ion in a region of thei selected ion current profile where only random noise is observed and
relating that area to the area measured for a positive response for
the same ion. The same nunber of spectra must be integrated for
both areas. (The ratio of peak heights may be used instead of peak
areas.)

3.10 Surrogate compound -- 3 7 C!4 -2,3,7,8-TCDD, which is added to the
soil/sediment before tnalysis. Its concentration Is measured in
each sample, ane the accuracy of that concentration measurement is
calculated to indicate the accuracy of the unlabeled 2,3,7,a-TCDD
measurement.

4. INTERFERENCES

Any organic compound that is within 10 scans (at the rate of I scan/second)
"of m!z 257, 320, 322, or 328 of the Internal standard and produces any of
the three ions monitored to detect 2,3,7,8-TCDD, is a potential interferenc,
"Most frequently encountered interferences are other sample components

( that are extracted along wizh TCDD. Because very low levels of TCDD must
be measured, elimination of interference is essential. High purity

. reagents and solvents must be used and ali equipment &.st be scrupulously
Scleaned. Laboratory reagent blanks (Exhibit E, Quality Control, Section 4)

must be analyzed to demonstrate lack of contamination that would interfere
with TCDD measurement. Column chromatographic procedures are used to
remove some coextracted sample components; these procedures must be
performed carefully to minimize loss of TCDD during attezpts to enrich
its concentration relative to other sample components.

5. SAFETY

5.1 The toxicity or carcinogenicity of each reagent used in this method
has not been precisely defined; however, each chemical compound
should be treated as a potential health hazard. From this view-
point, exposure to these chemicals must be reduced to the lowest
possible level by whatever means available. The laboratory is
responsible for maintaining a file of current OSHA regulations
regarding the safe handling of the chemicals specified in this
method. A reference file of material data handling sheets should
also be made available to all personnel involved in the chemical
analysis. Additional references to laboratory safety are identi-
fied.( 1- 3 ) 2,3,7,8-TCDD has been identified as a suspected human
or mammalian carcinogen.
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5.2 Each laboratory must develop a strict safety prograa for handling
2,3,7,8-TCDD. The follojing laboratory practices are recommended:

5.2.1 Contamination of the laboratory will be minimized by con-
ducting all manipulations in a hood.

5.2.2 The effluents of sample Pplitters for the gas chromatograph
* and roughing pups on the CC/MS should pass through either a

colum of activated charcoal or through a trap containing
oil or high-boiling alcohols.

5.3 The following precautions for safe handling of 2,3,7,8-TCDD in the
laboratory are presented as guidelines only, and are based on safe

'handling practices included in USEPA Method 613.(4) The pre-
cautions for safe handling and use are necessarily general in
nature because detailed, specific recommendations can be made only
for the particular exposure and circumstances of each individual

usage. Assistance in evaluating the health hazards ot particular
laboratory conditions may be obt.ined from certain consulting
laboratories and from State Departments of Health or of Labor, many
of which have an industrial health service. Although 2,3,7,8-TCDD
is extre!mely toxic to laboratory animals, it has been handled for
years without injury in analytical and biological laboratories.
Techniques used in handling radioactive and iafectious materials
are applicable to 2,3,7,8-TCDD.

5.3.1 Protective Equipment: Throw-avay plastic gloves, apron or
lab coat, safety glasses and 'lab hood adequate for radio-
active work.

5.3.2 Training: Workers must be trained in the proper method of
removing of contaminated gloves and clothing without
contacting the exterior surfaces.

5.3.3 Personal Hygiene: Thorough washing of hands and tfrearms
after each manipulation And before breaks (coffee, lunch,
and shift) with any mild soap aud plenty of scrubbing action.

5.3.4 Confinement: Isolated work area, posted with signs;
segregated glassware and tools; and plastic-backed absorbent
paper on benchtops.

5.3.5 Waste: Good technique includes minimizing contaminated
* waste. Plastic bag liners should be used in waste cans.

Jani,..rs should not handle wastes.

"5.3.6 Disposal of Wastes: 2,3,7,8-TCLD decomposes above 800cC.
Low level waste, such as the absorbent paper and plastic
gloves. may be burned in a good incinerator. Water
containing gross quantities (milligrams) of 2,3,7,8-TCDD
should be packaged securely aud disposed through commercial
or governmental channels that are capabie of handling
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high-l evel or extremely'toxic wastes. Liquids should, be
allowed to evaporate in's good hood and.In a disposable

( coutainer; residues may then be handlea as above.

.5.3.7 Claseware, Tools, and Surfaces: Satisfactory cleaning may be
accomplished by* rinsing with l,1,l-trichloroethane, then
washing with any detergent* and water. Dishwater may be
disposed -to the sewer. (Also see Section 6.5.)

5.3.8 Laundry: Clothing known to be contaminated should be disposed
with the precautions described under Section 3.S.6. Lab
coats or other clothing worn in 2,3.7,8-TCDD work say be
laundered. Clothing should be collected in plastic bags.
Prarons who convey thc bags and launder the clothing should
be advised of the hazard and trained in proper handling. The
clothing may be put into a washer without contact If the
launderer knows the problem. The %.asher should be run through
a cycle before being used again for other clothing. Disposable
garments may be used to avoid a laundry problem, but they
must be properly disposed or Incinerated.

5.3.9 Wipe Tests: A useful method to determine cleanliness of
work surfaces and tools is to wipe the surface with a piece
of filter paper, which- is extracted and analyzed by gas
chromatography (limit of sensitivity of approximately 0.1 U
per wipe). Less than 0.1 ~g 2,3,7,8-TCDD per wipe indicates
acceptable cleanliness; anything higher warrants further
cleaning. hore than 10 ~g on a wipe sample indicates an
acute hazard that requires prompt cleaning before further
use of the equipment or work space and indicates that
unacceptable work practices have been employed in the
past.

5.3.10 Inhalation: Any procedure that may produce airborne
contamination must be performed with good ventilation.
Gross losses to a ventilation system must not be allowed.
Handling of the dilute solutions normally used in analytical
and animal work presents no inhalation hazards except in
case of an accident. Finely divided soils contaminated with
2,3,7,8-TCDD are hazardous because of the potential for
inhalation. Such samples should be handled in a confined
enviroament, such as a hood or glove box, or laboratory
personnel should wear masks f itted with a particulate f ilter
and charcoal sorbent.

5.3.11 Accidents: Remove contaminated clothing immediately, taking
precautions not to contaminate skin or other articles. Wash
exposed skin vigorously and repeatedly until medical
attention is obtained.
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* 6. APPARATUS AND EQUIPMENT

6.1 Gas Chromatograph/Mass Spectrometer/Data System (GC/MS/DS)

6.1.1 The CC must be capable of temperature programming and be
equipped with all required accessories, such as syringes,
ga-ses, and a capillary column. The GC injection port must be
designed for capillary columns. Splitless or on-col,,mn
injection technique is recommended. With this method, a
2-•L injection volume is used consistently. With some CC
injection ports, however, I uL may 't the maximum volume that
products adequate precision and chrom.stographic separation. A
1-ML injection volume may be used if adequate sensitivity an i
precision can be achieved. CAUTION: If I UL is used for any
injection volume, the injection volume for all extracts,
blanks, calibration solutions and the performwnce check
sample must be I IjL.

6.1.2 Mass spectral data are obtained wits electron icnization at

a nominal Plectron energy of 70 eV. To ensure sufficient
precision of mass spectral data, the required MS scan rate
must allow acquisition of at least five data points for each
of six ions while a sample component elutes from the CC.

6.1.3 An interfaced data system (DS) is required to acquire, store,
reduce and output mass spectral data. The DS must be equipped
with a selected ion monitoring (SIM) program to acquire data
for at least six ions that are characteristic of labeled and
unlabeled 2,3,7,8-TCDD. (The mass spectrum of unlabeled
2,3,7,8-TCDD is shown in Figure 1 at the end of this Exhibit.)
The same integration time must be used for each ion monitored,
and the integration time used for sample analyses must be the
same as the time used to an&lyze concentration calibration
solutions and the performance check solution. Total data
acquisition time per cycle (six ions) must not exceed 1.5
seconds.

6.2 CC Columa -- Two fused silica capillary columns are recommended;
one is a 60--m SP-2330 and the other is a 50-m CP-SIL 88. Any
capillary col--n that separates 2,3,7,8-TCDD from all other
TCDDs may be used, but this separation must be demonstrated.
Minimum acceptance criteria must be determined per Section 9.2.3.1.
At the beginning of each 8-hour period during which sample or
concentration calibration solutions will be analyzed, column
operating conditions must be demonstrated to achieve the required
separation on the column to be used for samples. Operating
conditions known to produce acceptable results with the recom-
mended columns are shown in Table 1 at t'e end of this Exhibit.

)
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"6.3 Kisceellneous Equipment .

6.3.1 Nitrogei, evaporation apparatus with variable flov rate from
approximately 30 WL/min to 150 uL/min.

6.3.2 Mechanical shaker -- A magnetic stirrer or a vrist-action or
platform-type shaker that produces vigorous agitation.
Agitation conditions must be determined and demonstrated.

6.3.3 Analytical balance capable of accurately weighing 0.01g.

6.3.4 Centrifuge capable of operating at 2000 rpm.

6.3.5 Water bath -- equipped with concentric ring cover and
temperature controlled vithin + 2"C.

6.3.6 Stainless steel spatulas or spoons.

6.3.7 Stainless steel (or glass) pan large enough to hold contents
of I-pint sample containers.

6.3.8 Clove box.

6.4 Glassware

6.4.1 Extraction jars -- amber glass with Teflon-lined screw cap;
minimum capacity of approximately 500 mL; must be compatible( with mechanical shaker to be used.

6.4.2 Kuderna-Danish apparatus - 500-mL evaporating flask, 10-mL
graduated concentrator tubes with ground-glass stoppers, aod
3-ball macro Snyder column.

6.4.3 Culture tubes -- 8-mL glass.

6.4.4 Mini-vials -- 1-mL amber borosilicate glass with
conical-&haped reservoir end screw caps lined with
Teflon-fAced silicone disks.

6.4.5 Funnels -- glass; appropriate size to accommodate filter
paper used to filter jar extract (volume of approximately
17C ml.).

6.4.6 0-.hromacography columns - 1 cm ID x 10 c% long and 1 cm ID
by 3C cm long.

6.5 NOTE: Reuse of glassware should be minimized to avoid the risk
of using contaminated glassware. All glassware that is reused must
be scrupuloubly cleaned as soon as possibl.e after use, applying the
following prutedure.
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Rinse glassware with the tast solvent used in it. Wash with hot
watce containing detergent.. Rinse with copious amounts of tap
water and several portions of Zistilled water. Drain dry and
heat in a muffle furnace at 400"C for 15 to 30 mmn. Volumetric
glassware should not be heated in a muffle furnace, and some
thermally stable aaterials (such as PCBs). may not be removed by
heating in a muffle furnace. In these cases, rinsing with
high-purity acetone and hexane may be substituted for tffle
furnace heating. After glassware is dry and cool, store inverted
or capped with aluminum foil in a clean environment.

REAGENTS AND CONSUMABLE MATERIALS

- 7.1 Column Chromatography Reagents

7.1.1 Alumina, acidic -- Soxhlet extrict with methylene chloride for
21 hours and activate by heating in a foil covered glass
container for 24 hours at 190"C.

7.1.2 Silica gal -- high purity grade, type 60, 70-230 mesh;
Soxhl.et extract with methylene chloride for 21 hours and
activate by heating in a foil-covered glass container for
24 hours at 130"C.

7.1.3 Silica gel impregnated with 40% (by weight) sulfuric acid --

Add two parts (by weight) concentrated sulfuric acid to
three parts (by weight) silica gel (extracted and
activated), mix with a glais rod until free of lumps, and
store in a screw-capped glass bottle.

7.1.4 Sulfuric acid, concentrated -- ACS grade, specific gravity
1.84.

7.1.5 Graphitized carbon black (Carbopack C or equivalent),
surface area of approximately 12 %2 /g, 80/100 mesh.

7.1.6 Celite 5 4 5 R, reagent grade, or equivalent.

7.2 Filter paper -- pore size of < 20 to 25 U; rinse with hexane before
use.

7.3 Class wool, silanized -- Extract with methylene chloride and hexane
before use.

7.4 Sodium sulfatre -- Granular, anhydrous; before use, extract with
methyl-ne chloride and dry for > 4 h in a shallow tray placed in an
oven oferated at 120"C.
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7.5 Solvents -- High puricy, distilled-lai-glass; he'aie, methanol,
methylene chloride, and toluene. 

X

7.6 Concentration Calibration Solutions (reference Table 2) F- ive toluene'
solutI ons containing unlabeled 2,3,7,8-TCDD at varying concentrations
and 1iC12-2 '3,7,8-TCDD (the internal standard, CASR.N 80494-19-5) at a

5 gnstant concentration. Three of these solutions also contain
"?Cl 4-2,3,7,8-TCDC (the surrogate compound, CA.SRN 85508-511-5) at
varying concentrations. Concentration calibration solutions are to
be obtained from :.te Quiality Assurance Division, USEPA Environmental
Monitoring Systems Laboratory (EMSL-LV), Las Vegas. Nevada. However,
if not available from LKSL-LV, standards may be obtaimed from comm~tercial.
sources, and solutions may be prepared IJn the contractor laboratory.
Traceability of standards must be verified against EPA-supplied
standard solutions, by laboratory SOP's as required in IFB Pre-Award
Bid Confirmations, part 2.f.(4).

7.6.1 Each of solutions~ #1-#5 contairi 1 3C 12-2,3 ,7,8-TCDD'at a
concentration of I ng/,L which is equivalent to a 50-,L
extract of a 10-g sample to which that compound (the internal
standard) was added at a conc-entration of 5 Mg/kg.

7..6.2 Solutions #1-#5 contain unlabeled 7,3,7.8-TCI)D at concentra-
tions of 0.2, 1, 5, 20 and 40 ng/,L respectively; those

4 concentrations are P~quivalent to 50-OL extracts of 10-g
samples containing 1, 5, 25, 100 and 200 ppb, respectively.

(7.6.3 Solutiot. dl-#3 contain 3 7'Cl4-2.3 ,7,8-TCDD at concentration
* of 0.06, 0.12, and 0.2 ng/,L, respectively; those concentrations

are equivalent to extracts contj~ning 30, 60, and 100 ppb,
respectively, of the amount of C14-TCDD (the surrogate
compound) added to each sample before extraction.

7.6.4 Store concentration calibration solutions in 1-mi. amber
mini-vials at room temperature.

7.7 Performance Check Solution -- A mixture containing: unlabeled
2,3,7,8-TCDD, l,2,3,4-TCDD (CASRN 30746-58-8); l,4,7,8-TCDD (CASRN
40581-94-0); _1,2,3.7-TCDD (CASRN 67028-18-6); l,2,3,8-TCDD (CASR-N
53555-02-5); 1,2,7,8-(CASRN 34816-53-0) and l,2,6,7-TCDD (CASRN
4C58l-9D5-6) must be *.btained from the QOvality Assurance Division,
Environmental M~onitorring Systems Laboratory, Las Vegas, Nevada.

To this dry mixture add 500~ L of the sample fortification solution
(Section ýý8) containing 1C 12-2,3,7,8-TCDD at a concentration of 0.5
ng/1,Land C14-2,3,7,8-TCDD at a concentration of 0.1 ug/,,L. Store
In l-pvL amber mini-vial at roam temperature.
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swle, fortiietstoes etiee I* tlueeaw SlIA"ee .i5aiss tdo
Itternal stasdrd at a ceeceatrattas at ) e$ *VOL am the eorregpat
eompsood at a esceetraties .of &IseL.

7.9 Field Slank Fortificatiom eletiee -a tolsume selta-tos tatBstte8
the Internal staidard at a eaocetstrats of 0.3 ag/,t, the eurregte
compound at a concentrattio of 0.1 */4L, aod the enlabeled 2,3,17,-

8. SAKIM PIZSERVATINI AND RIAMMLING

6.1 Ui,1m-1cvste47 pOcnere -- ee taIbit G&

8.2 Sample Preservatio

8.2.1 When received, each sample vwil. be contained is a I-pLit glass
jar surrounded hy vermlculite In a sealed metal palst can.
Until a portion is to be removed for analysis, ster* the
sealed paint cane to a locked limlted-secees area wbere

* ambient temperature is maintained between O*C sad 35C.
After a porties Is removed for aalysis. return the umeed
portion of sample to Its or.glnal catalers amd store a
stated above. Do not freeze samples; they may coetam otdf I-
cleat water to break the sample jar if froses.

8.2.2 To avoid photodecoeposettlo, protect samples from ligt.

8.3 Sample Randling

C 8.3.1 CAUTION: Finely divided soils coatsmLnated with 2,3,7,084CDO
are hazardous because of the potential for inhalatlos or
Ingestion of particles containing 2,3,7,8-TCDD. Suh samples
should be handled In a coofin'.d enviroonmt (i.e., a closed
hood or a glove box).

8.3.o2 Pro-extraction sample treatment

8.3.2.1 Homogenization - Although sampling personnel will
attempt to collect homogeneous sampl•es, the contractor
shall ezamiLn each saople and Judgi If It needs further
mixing. NOTZ: Contractor personnel have the respons-
ibility to take a representative sample aliquot; this
responsibility entails efforts to mase the sample as
homogeneous as possible. Stirring ts recme-nded

* when possible.

8.3.2.2 Centrifugation -- U a sample contais asn obvi•et
aqueous/lLquid phase, centrifuge It to separate
liquid and solid phases. Place the entire sample Is
a suitable centrifuge bottle and ceatrifuge for 30
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ninutes at 2000 rpm. e from centrifuge.
Vith adisposable pipet, remove liquid phase and
discard. CAUTION: This liquid say contain TCDD and
should be disposed as a liquid waste. Mix solid
layer with stainless steel spatula and remove a
portion to be welShed and analyzed. Return the
remaining solid portion to original sample bottle
and store.

9. CALIBRATION

9.1 Two types of calibration procedures are required. On* type, routine
calibration, is required at the beginning and end of each 6-hour
period during which TCDD analyses are performed. The other type,
initial calibration, is required before any samples are analyzed for
TCDD, and is required intermittently throughout sample analyses as
dictated by results of routine calibration procedures described
below. No samples are to be analyzed until acceptable calibration
is demonstrated and documented.

9.2 Routine Calibration

9.2.1 Calibrate and tune the MS with standards and procedures
prescribed by the manufacturers. CAUTION: Some manufacturers
may specify baseline resolution at masses higher than necessary
for this method; that procedure could significantly reduce
sensitivity for TCOD analysis.

9.2.2 Inject 2 UL (CAUTION: See Sect. 6.1.1) of the performance
check solution (Sect. 7.7) and acquire selected-ion-monitoring
mass spectral data for a/z 320, 322, 323, 328, 332, and 334
within a total cycle time of < 1.5 seconds. Acquire at least
five data poicts for each GC 'eak and use the same data
acquisition time for each of the six ions being monitored.
NOTE: The same data acquisition parameters previously used
to analyze concentration calibration solutions during initial
calibration must bt used for the performance check solution.

9.2.3 Determine and document acceptable system performance with
the followi•g criteria:

9.2.3.1 GC column performance -- If SP-2330 column is used,
the valley between 2,3,7,8-TCDP and the peaks repre-
senting all other TCDO isomers must be resolved with
valley < 25%. Valley (M) -x/y X 100, when y is peak

height of 2,3,7.6-TCDD; x is measured as shown inI. Figures 2 and 3 at the end of this Exhibit . The
peak representing 2,3,7,8-TCDD shall be labeled and
identified as such on the chromatograms.

2
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9.2.3.2 Ratio of Litegfated tea curteut for mis 320 to m/s
322 for 2,3,7S,-TCDO muat be ) 0.67 and < 0.67.

9.2.3.3 HS resolution - Ratio of integrated ion current for
/s1 323 relative to m/x 322 for unlabeledA 2,3,7,8-TCDD should be > 0.07 and < 0.20.

9.2.3.4 Ratio of int? 5 rated ion current for m/a 332 to
a/. 334 for ' CI2-2,3,7,8-TCDO must be > 0.67 and< 0.87.

9.2.3.5 Response faciqr (Sect. 9.3.10) for 37 C14-2,3,7,S-TCDO
relative to •C1-2,3,7,8-TCDO must be within + I1Z
of the mean value established by triplicate analyses
of the concentration calibration solutions (Section
9.3).

9.2.4 Inject 2 UtL of the concentration caiibration solution #l,
which contains 0.2 ng/UL of unlabeled 2,3,7,8-TCDO. Using
the same CC/MS/DS conditions as used in Sect'-on 9.2.2 except
the ions being monitored, acquire data for m/z 257, 320,
322, 328, 332, and 334. Determine and document acceptable
performnce for:

9.2.4.1 MS sensitivity - signal-to-noise (S/N) ratio (Section
3.8) of > 2.5 for m/s 257 and ) 10 for i/z 322
for unlabeled 2,3,7,8-TCDD. ISe ratio of integratedUon current for u/m 257 to a/i 322 must be > 0.20and < 0.45.

9.2.4.2 Measured resi~nse factor for unlabeled 2,3,7,8-TCDD
relative to .,CI2 2,3,7,$-TCDD is within + l0
of the mean values established (Section 9.3) by
triplicate analyses of the concentration calibration
solutions.

9.2.5 Remedial actions shall be taken by Contractor if criteria
are not met. Possible remedies are:

9.2.5.1 Check and adjust GC and/or MS operating conditions.

9.2.5.2 Replace GC column (performance of initial
calibration procedures then required).

9.2.5.3 Tune MS for greater or lesser resolution.

9.2.5.4 Calibrate MS mass scale.

-Jý 9.2.5.5 Prepare and analyze new performance check solution.
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9.2;5.6 Prepare mew coIner*tIom C411bracion gugys(s) (Section,

9.3 Initial Calibration

-P 9.3.1 In addition to routine calibration 'prociedures described In
Section 9.2. before aqX samples are analyzed, deteraine
response fac~tors for "'Cl-2 3,7,8-TCDD and for unlabeled
2,3,7,6-TCDD relative to 1C 1 2 237,-CD

N .9.3.2 Concentration calibration solutions -- The fiLve solutions
N described In Section 7.6 are required.

9.3.3 Calibrate and tune the WS with standards and procedures
prescribed by the Instrument manufacturer.

9.3.4 If a column other than the recommended (Section 6.2) SP-2330
'Ný or CP-SIL 88 f used silica'capillary column Is used, determine

the GC conditions necessary to separate 2,3,7,8-TCDD f rom
other TOMD known to have similar relative retention times.

9.3.5 Inject a 2- L aliquot of the performance check solution
(CAUTION: tee Section 4.1.1) and acquire selected-ion-
monitoring (SIM) mass spectral data using the WS operating

conditions specified In Section f.2.2. Determine CC operating
conditions necessary to achieve separation described in

A Sattion 9.2.3.1.

*9.3.6 Using specif ied MS data acquisition procedures and the GC
conditions determined in Section 9.3.5, analyze a 2-u L
aliquot of the performance check solution.

9.3.7 D~etermine and docu.ment acce:ptable calibration using the
criteria specified In Section 9.2.3.: - 9.2.3.5.

4/9.3.8 Using the seate CC conditions that produced acceptable results
with the perf ormance check solution, analyze a 2- L aliquot
of each of the f ive concentration calibration solutions with

0 the following MS operating parameters.

9.3.8.1 Acquire selected-iot-monitoring data for m/x 257,
320. 322. 328, 332 and 334.

9.3.8.2 Total cycle time for data acquisition must be <1.5
seons

9.3.6.3 Acquire at least Live data points for each too during

elut ion of the CC peak.
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9.3.8.4 Vse this same data acquisition time for each of the
@ix: ions being monitored*

9.3.9 Repeat Section 9.3.8 two times to produce triplicate data
sets for each solution.

9.3.10 Calculate the respo . se factor for 37jl4-2,3,7,8-TCDD and for
unlabeled 2,3,7,8-TCDD relative to 1 C12-2,3,7,8-TCDO:

R-aA At$

where AX * Integrated ion abundance (corrected as
specj4Led In Section 12.1.1.3) of m/z 3W
for JCl4-2,3,7,8,-TCDD or the suin of
integrated ion abundancer-ot .1: 320 and
m/z 322 for unlabzled 2,3,7,$-TCDD,

his - the sun~ of Integrated abundances of a1:
332 and a/z 334 for 13CL2-2,3.7,8-TCDD,

Qi. - quantity of 13C12-2.3,7,S-TCDD, and

ax q~ant ity of unlabeled 2.3,7,S'TCDD or
-'Cl4-2,3,7,8-TCDD injected.

R? is a unitless number; units used to express
quantities must be equivalent.

9.3.11 For both 37C,4-2,3,7,8-TCDD and unlabeled 2,3,7,$-TCDD, calcu-
late ti-e mean RF and its relative standard deviation (RSD) from
triplicaite analyses of each of the five concentration calibra-
tion solutions. Variation of the RF calculated for each
compound at each concentration level must not exceed 10% RSD.
'If the five mean RFs for each compound do not differ by more
tbon + 102, the RF can be considered to be Independent of
a-nalytea quantity for the calibration concentration range, and
the mean of thie f ive mean R~s shall be used for concentration
calculations.

10. QUALITY CONTROL

See Exhibit E f or QA/QC Requirements.

- 214



11. focounas

11.1 Sample Extraction

11.1.1 CAUTION: See Section 5 for safety guidelines and recoi-
sendatlons.

11.1.2 Jar extraction. NOTE: Extremely wet samples may require
centrifuging to remove water before addition of sodium
sulfate see (Section 8.3.2.2).

11.1.2.1 Accurately weigh to three sisnificant figures a
10 tram (+ 0.5 gram) portion of the wet soil or
sediment 3ample, and transfer It to the extraction

Jar.

11.1.2.2 Add 100 L of the sample fortification ftolutiou
(SectionJ.8) to the soil or sediment in the extraction
Jar. Add small portions of the solutions at several
sites on the surface of the soil or sediment.

11.1.2.3 Add 20 g of purified anhydrous sodium sulfate. and
mix thoroughly using a stainless steel spoon or
spatula.

11.1.2.4 Allow the mixture of *oil and sodium sulfate to set

for two hours at ambient temperature; uix again,I-•:k all visible lumps, and allow to set for at
"least four sort hours.

11.1.2.5 Mix again and add 20 mL of methanol; mix again aud
add 150 aL of hexane.

11.1.2.6 Flace the extraction Jar containing the soil,
sodium sulfate zA• solvents In the shaker and shake
for at least 3 hours.

11.1.2.7 Rmove the Jar from the shaker and allov solids to
settle. Decant the solvent through a glass funnel
containing hazaneo-rinsd filter paper. Rinse the
Jar, solid sample residue, and filter residue with
four 5-%L portions of hexanoe.

11.1.2.8 Concentrate the extract volume to approximately 2

to 3 mL with a Kuderna-Danish apparatus or a rotary
P evaporator. NOTE: Glassware used for more than

one sample must be carefully cleaned between samples
to prevent cross contamiunation (See Section 6.5).

ot-
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T.r1an2. ferthe eouCeet'ate4 eztrett te 58-"L 41.4a
julture tube. URnse the ovapowatov flask with
three 3-uL portions of hexane; transfer each rinse
to the culture tube. Setwen additions of hexane
rinse, reduce the e~tractdvolume in the culture
tube enough to allow aJditiou of another 5-%L
volume of rinse. To reduce the volume.* place the
culture tube in a moter beth adjusted to operate at
5WC and position the tube so that the surfaces of
the extract and the uater are at about the same
level. Evaporate the solvent with a stream of
nitrogen (flow rate of apprexlmately 150 aL/man)
with the tip of the nitrogen delivery tube 2 ca
above the solutias.

11.1.2.10 After the final rinse has been added, reduce the
extract volu•k, to approximately I uL.

11.2 Column Chromatography

S11.2.1 Column Preparation

11.2.1.1 Column I. 71.4ci l.0 S of silica Sel into a 1 ca x
20 ca colum and tap the column gently to settle
"the silica gel. Add 2 S sodium hydroxidelapregnated
silica el.- I silica-gel. 4.0 S of sulfuric acid-
Impregnated silica Sol, and 2 S silica Sel. Tap
column gently after each addition.

11.2.1.2 Column 2: Place 6.0 & of alumina into a 1 ca x 30
ca column and tap the column gently to settle the
alumina. Add a L-ca layer of purified sodium
sulfate to the top of the alumina.

11.2.1.3 Add hexana to each column until the packing is free
of channels and air bubbles. A mall positive
pressure (35 **) of clean nitrogen can be used if
needed.

11.2.2 Quantitatively transfer the hexane sample extrect from the
culture tube to the top of the sulfuric acid-impregnated
silica gel in Column 1. Rtnse the culture tube vi:th two 0.5
aL portionq of hexane; transfer rinses to rolumn 1.

* 11.2.3 With 90 mL of hezane, elute the extract from Column I directly
into Column 2 containing alv•ntr and sodium sulfate.

11.2.4 Add 20 &L of hezane to Column 2 and elute until the hexane
level Is just below the cop of the sodium sulfate; discard
the elutad heaane.
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11.2.5 Add 20 uL of 20t setbytems chlowlidrn/80 bozc~a. (voltim/volume)
to Column 2 and collect the *luat*.

11.2.6 Reduce the volume of *lust* with & gentle atream of filtered
dry nitrogen. When the volume is about 1 to 2 mL, -transfer
aliquot* to a 1-uL amber mini-vial with conical reservoir*
Concentrate and add additional aliquot& with f urtber concen-
tration until entire eluate is transf 4rred. Rinse eluate
container with two 0.5-uL portions of hexane; 'transfer rinses
to the mini-vial, with further concentration as necessary.
CAUTION: Do not evaporate sample extract to dryness.

11.2.7 With the f inal sample extract volume at approximastely I. M.,
store the extract until time for GCCIK analysis.

11.3 CC/MS Analysis

11.3.1 Remove the sazpl a extract or 'bank from storage and allow It
to wars to ambient laooratory temperature if necessary.

SVinh a stretm of dry, filtered nitrogen, reduce the
extract/blank volume to near dryness. Immedfately bef ore
CC/MS analysis, adjust the extract *-. blank volume to 50L
with toluene.

11.3.2 Inject a 2-,,L aliquot of the extract Into the GC, operated
under conditions previously used (Sect. 9) to produce

acceptatle rerults with the performance check solution.

11.3.3 Acquire mIs spectral data for the folloiding selected
characteristic ioons .l a P7, 320, and 122 f or uaalabeled
2, 3, 7,8-TCtDD13 mi/z 328 f or 'C1 4-2,3,7,6-TCDD; and al: 332
and 334 f or C 12-2, 3,7,S-TCDD. Use the same data
acquisition tise and MS operating conditions previously used
(Sect. 9.3.8) to determine reiponse factors.

11.4 Identification Criteria. NOTE: Refer to Exhibit E, Section 7,
-~ f or application of Identification criteria.

11.4.1 Retention time (ot zahiLaum peak height) of the sample com-
Incnt must be within 3 seconds of the retention time of the
C12 -2,3.7.8-TCDD. kacontion times are required for all

chromatograms, but cca* eumbers are optional. Then* parseeters
shoull be printed next to the appropriate peak.

11.4.2 The integrated ion currents detected for u1: 257, 320, arnd
322 must maximize simultaneously. If there are peak&s i~hat
will affecc the meilmization or quantitation of peaks of
Interest, attempts should be made to niarrow the *can window
to eliminate the interfering peaks. This should be reported

orn a separate chromatagram.
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U*4.3 The lacepated Iea current for each analyte sad surrogate
compoud ion (e/m 257. 3 20, 322 and 32S) mast be at least 2.5
times backgr-undnoise and mast not have sturated the detector;
internal standatcd ions (mix 332 and 334) aset be at least 10
times backgrsund and must not have saturated the detector.

11.4.4 Relative abundance of ahi 257 tv, a/s 322 should be > 20Z and
< 452.

11.4.5 Abundance of integrated Lon counts detected for m/z 320 Must
,A be > 67Z and < 871 of intcgrated Lon counts detected for .1z

,r%322f.-

11.5 Column Chromatography Procedure for bitficult Samples - Uee the
following procedure for extracts previously subjected to the column
chromatography procedures in Section 11.2. but found by CC/MS
analysis to contain interfering components.

11.5.1 Mix 3.6 Srass of Carbopack C (or equivalent) with 16.4 grags
of Celite 5451 (or equivalent) in a 00-mL vial a.d activate
by heating in an oven at 13(YC for 6 hours. Store in a

* desiccator. CAUTION: Check each nas batch of mixed Carbopack/
Celite1 to ensure TC•D recovery of > 502. Subject the loI
.level concentration calibration solution to this procedure and
ueasure the quantity of labeled and unlabeled 2.3,7,8-TCDD.

11.5.2 Insert a smell plug of glass wool Into a disposable pipet
approximately 15 ca long by 7 am O.D. Apply suction with a
4acuum aspirator attached to the pointed end of the pipat,
and add the Carbopack/CelLtel MIAture until a 2 cm coIS mn st -
obtained.

11.5.3 Pro-eluce the column with:

11.5.Z.1 2 aL of toluene

11.3-.3.2 1 mL of a mixture of 75: (by volume) methylene
chloride, 20% methanol and 52 benzene

11.5.3.3 1 aL of 502 (by volume) cyclohexane and 502
methylea chloride

11.5.3.4 2 aL of hexarte

11.5.4 While the column is still vet with hexane, add the sample
extract. Elute the column with the followt-g sequence of
solvents and discard eluents.

11.5.4.1 2 mL of hexase
p:..
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15.~ U L Of SO (by yWr 4 'e) cyclohezan.e and 502 setbylone
chloride

11.5.4.3 1 P1. of 75 2 (by volume) methylone chloride, 20%
methanol and 5% benzene

11.5.5 Elute with 2 aL of toluene and collect th eunt, which

[ . ~12. CAJ.CULATIOI4S
12.1 Concentration

12.1.1 Concentration when a linear response f actor was obtained.

12.1.1.1 Calculate the ccncentration of 2,3,7,8-TCDD u aing
the ýoruga:

where C - 2,3,7,S-TCDD concentration ia micrograms
par kilogram

Ax -the sum of integrated ion abundance
detected for a/: 320 and 322

AL. - the sum of integrated iou abundances
detected for */a 332 cad 334.
ISharacteriatic iona of

41 1 -2 3 7 S-TCDD, the internal

-1antity (in nanograms) of
C112-2,3,7,B-TCDD added to :he sample

before extraction

iF*calculated mean ztsponse factot for

Y31aold .3..8TCD relative to

* b -weight (in grams) of wet @oil or sediment
sample.
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12. U1..2 Uf Us calculated comcentratciO.m of aAbeled2.))7.-
TCDD excoeds 200 Z/kg, whicb to the maximum cences-
tratios of the COUC6AtratiOn calibration slto.
the linear range may have been exceeded, and a
smaller aliquot 6f that sample must be'analyzed.
Accurately weigh to Phree signifiLcant f igures a l-g
aliquot of the wet soil/sedizzett. Add 100 WLof the
sample f ortif ication solution (Section 7. 8), just as
for the larger sample aliquot. Extract and analyze.

12.1.1.3 Silculate the concentration of the surrogate compound,
C14-2,3,7,8-TCDD, using the formula:

CS - concentration (in micrograms per kilogram)
of the surrogate compound

As - total Integrated ion abundance of a/* 32$
p after correction for the contributt ; b?

unlabeled 2, 3,7,8-TCDO (correc~iou
subtract O.9Z of the total Integrated ion
abundance detected for m/z 322 In the same
sample extract)

½.s w the surn of integrated ion abunanzes
detected for mIi 332 and 334
~ha racteristic Ion* ofa

-2 7 -TCOthe internl

11Qis a ntity (to nanograms) of

tol. before extraction

S1ulated meanrepnefcofr

12.2 Calculte the readd ved to:;
W veight (in grams) of vet soil or sediment

12o2Accracy Calul~e th acurac (A ofthe measurement of surrogate.

Surrogate a ~moutveasured nvgas
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12.3 Estimated Detection Limit -- for smples Xt vwich mo untlabled
- , 3,7,8-TCDD was detected, calculate the estimated uiimau detectable

-entration, which is the concentration reouireJ to produce a
6.Al with area (or peak height) of 2.5 times the background signal
area (or peak height). The background ares is determined by integra-

ting Ion abundances for either m/z 320 or 322 in the appropriate
region of the SICP, multiplying that area by 2.5. and relating the
product area to an estimated concentration that would produce that
product area.

"Use the formula:

U2.CE " Ae is IU: W

where CE - estimated concentration of unlabeled 2,3,7,S-TCDD
required to produce AX

Al - peak height or integrated ion abundance for either
m/i 320 or 32- in the same group of > 5 spectra
used to measure Ail

Als - peak height or integrated ion aturdance for the
appropriate ion characteristic of the internal
standard, a/z 332 when u/i 320 is used to
determine A., and a/a 334 when &/z 322 ia used to
determine Ax

Q 1s, IF, and W retain the definitions previously stated in
"Section 12.1.1.

The ase of the area (or peak height) for ,/z 320 to calculate CE

Is preferred tc a/z 322, but u/z 322 can be used when interference
is observed for m/z 320 but not for */z 322.

MOM: This calculation is not applicable to all samples in
which 2,3,7,8-TCDD was no: d'entified (see Section 12.4).

12.4 Estimated Maximum Possible Concentration -- For samples where
interference is observed for both %/% 320 and 322 or when an
unacceptable ratio prevented identification of unlabeled
2,3,7,8-TCDD as a sample component, the procedure in Section 12.1
can be used to estimate the aximtua concentration that could be
rcpresen:ed by detected signals.

12.5 The relative percent difference (RPDZ) Is calculated as follows:
(See Section 5.1.1, Lzhibit E.)

SPl S1 - -S St -I s•-2

Me~an C;oncentration +S# ---D--
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TABLE 1.* REC(OMMENDED GC OPERATING CONDITIONS

Column coating SP-2330 CP-SIL 68

film thickness 0.2 us 0.22 u

Columi dimensions 60 a x 0.24 W4 50 a x 0.22 us

melium5 linear velocity 28-29 ca/sec 28-29 ca/sac
at 2600OC at 2400C

WIInitial temperature 700OC 450C

Initial time 4 sin 3 sin

YTemperature prograw Rapid Increase to 2000C Rapid Increase to 1900C
C20ODC to 26(PC 19OPC to 2400C

at 4CC/mmn at 50C/mmn

(2,3,7,$-TCDD retention 24. mm 26 mmu
time

V * Rydrogen is an acceptable cerrior Sas.
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TABLE 2. COKPOSITtON Of CONCENTRATION CALIBRATION SOLUTIONS

Solution * Concentration of 2,3, 7.S-TCDV

. Isotopically Laboled Uua.abeled

13C, *37Cit

I1 1 ng/ L 0. 06 ng/11. 0. 2 n/

2 1 s?/L 0.1 a20uh I

5 X10

A O/
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Exhibit 2

fthibit Z - Q/QC Regouiaweamms

SUMMARY OF QC ANALYSES

I. Initial and periodic calibration and instrument performance checks.

2. Laboratory reagent blank analyses (Sect. 4.1); aininimm of one blapk shall
be analyzed with each camplt batch; an additional blank analyzed when now
reagents are used.

3. Analysis of a batch of samples with accompanying QC analyses:

3.1 Sample Batch - < 245smls nldn il ln n ~ot
saimple(a). - apl.icudgfidblkan ist

3.2 Additional QC Analyses Per Batch:

Laboratory reagent blank1
Duplicate sample analysis1
Confirmatory partial scan analysis 1

TOTAL

4 . 'Blind" QC samples may be submitted to contractor as on ordinary soil or
sdiment sample inclmded among the batch of samples. Blind samples

Include:

4.1 Uncontaminated soil,

4.2 Split samples,

4.3 Unlabeled duplicates, and

4.4 Performance evaluation samples.

QUAL ITY CONTROL

1. Performance Evaluation Samples -- Included among samples In some batches
vill be samples containing known amounts of unlateled .1,3,7,8-TCDD that
may or may not be marked as other thaa ordinary tb~plts.

2. Performanice Check Solution

2. 1 At the begining of each S-hour period during which samples are to be
analyzed, an aliquot of the performance check solution and an aliquot
of concentration calibration solution 91 shall be analyzed to demon-
strate adequate GC and MS resolution and sensitivity, response
factor reproducibility, and "ass range calibration.

TO

.. d
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- These procedure. are discribed In Section of Exhibit 0D. IL
( any required criteria are not met., remedial action most be taken.

before any ample* are~analyied.

2.2 To validate sample data, the perf ormanc check solution must be
analyzed also at the and of aach $-hour period during which samples

P . art anelyed. -

2.2.1 If the contractor laboratory operates only duriar ona 8-hour
*period (shift) each day, the perf ormance check solution must be

analyzed twice (at the beginning and end of the $-hour period)
to validate data iacquired during the Interim period.

2.2. 2 If the contractor laboratory operates during consecutive 6-hour
periods (shifts), analysis of the performance check solution
at the beginning of each S-hour oeriod and at the and of the
final 8-hour period is suf ficient.

2.3 Results of at least tvo analyses of. the performance check solution
must be reported with sample data collected during an S-h period.

A2.4 Deviations f rom criteria specifiLed f or the perf ormance check solution
(Section 9.2. 3. Exhibit D) Invalidate all sample data collected
between analyses of the performance check solutio3, and- samplesI ~ shall be rerun (see Exhibit C).

3. The performance check mixture, concentration calibration solutions, and
the sample and field blank fortification solutions are to be obtained from
EKSL-LV. Rowever, If not available from EKSL-LV. standards can be obtained
from other sources, and solutions can be prepared in the contractor
laboratory. Concentrations of all solutions containing unlabeled 2,3,7,S-TCDD

* ~and not obtained from D(SL-LV must be verified by cosiparison to the
unlabeled 2,3,7,$-TMD standard solution (concentration of 7.87 vs/mL)
that is available from ELSL-LV.

4. Blanks

4.1 Laboratory reagent blank -- Perf orm all steps in the analytical
procedure (Section 11, Exhibit D) using all reagents, standards,
equipment, apparatus, glassware, and solvents that would be used for
a sample analysis, but omit an aliquot of soil or sediment.

lw4.1.1 Except In the case noted in Section 4.1.3, a 11 oratory
5. reag1nt blank must contain the same amount of 'Cl ~-2 ,3,7,S-TCDD

and Cj-,,,-CDthat is added to samples before extraction.

1 4.1.2 Analyze a laboratory reagent blank before any samples are
extracted and analyzed.

22R
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4* .13 Analyze tus laboratory reagent blanks befre a sw batch
of solvents or reagents ts used f or sample oxtractioS a for
Sqlumn -.hromatographic, arceduzeso Do not add any

--.- ~C1 4-2,3.7.8-TCD or Ki-2.~ ,3,76-TCDD to one blank* to
d Ion Irt that reagents contain no Impurities producing an

* Ion curreut above the level of background noise for m/x 328,
332 and 334.

%.1.4 Analyze a laboratory reagent blank along with each batch of
Samples.

4.1.5 Acceptable laboratory teage nt blacks contain no Ion curt-tnt
above the level of background signal-to-noise for any of the
selected characteristic tons (*n/a 237, 320, 322) for unlabeled
2.3.7,6400D. If the reagent blank which was extracted alon$
with a batch of samples Is contaminated, the entire batch of

* samples must be rerun (*te Exhibit C).

4.1.5.1 If the above criterion is not met, check solvents,
reagents, apparatus, and Slassware to locate and
eliminate the source of contamination before any
samples are extracted and aaalyzed.

4.1.5.2 If new batches of reagents or solvents contain

interfe4ring contaminants, purif y or discard theu.-U4.2 Field Blanks -- Each batch of samples contains a sample of uncontami-
nated soil/sediment that is to be fortified with unlabe~ed 2,3,7,S-TCDD
at a concentration of I ag/kg before analysis., In add$;on to that
fieold blank, a batch of samples may incluide a rinsate, that Is a portion
of solvent (usually trichloroethylene) that was used to rinse sampling
equaipsient. The rinsate is analyzed to assure that samples have not
been contaminated by sampling equipment.

4.2.1 Unf ortifieod f ield blank -- Analyze with procedures used
foL' environmental Samples (Section 11, Exhibit D). This
blank may or may not be labeled as such (i.e., It may be
a 'blind" QC sample).

4.2,2 FortifiLed (Spiked) field blank

S4.2.2.1 Weigh a 10-g aliquot of the specifiLed field blank
sample and add 100 L of the solution containing

* 9%1 ng/,t. of unlabeled 2.3,7,8-TCDD. qtS ng/3 L of
"Cl -2,3 7 S-TCDD, and 0.1 a&/ L. of Cl4-2,3,7,8-TCDD.
(A~nalysis bef ore f ortif ication ts not required because
this field blank is known not to contain a detectable

concentration of unlabeled 293,7.8-TCDD.)

229



4.2.2.2 Xxtac with the j~r procedurd (Sectfio 11. 1.022
(ExbibiLt D) and analyze a 2-UL aliquot*

4.2.2.3 Calcuj4qe concentration (Section 12.1. Exhibit D) of
both J"Cl -2 3.7,S-TCDD end unlabeled 2,3,7,8-TCDD, and
accuracy tSec~tion 12.2, Exhibit D) of each measured
concentration.

4. 2.2. 3.1 15accuracy of measured concentration of
3C' 4-2-,37,8-TCDD is >4+402, discard the

rr.aults and repest the fortified field
blank extraction and analysis with a second
aliquot of the specified field blank sample
(asee Exhibit C).

4.2.3 Linsate Sample

4.2.3.1 To 2 100-mL aliquot of equipment rinse solvent (rinsate
s~ople), 44d 100 UjL of the solution containing 0.5
/VuL ofU3J1C i2 -2,3,7,8.TCDD end 0.1 ag/pL, solution of

4.2.3.2 Using a Kiaderna-Danish apparatus or a rotary evaporator,
concentrate the volume to approximately 5 mL.

4.2. 3.3 Transfer the total 5-ml concentrate In 1-al portions
to a 1 aL-amber sini-vial,* reducing volume as necessary
with a gentle stress of dry nitrogen.

4.2.3.4 Rinse container with two 0.5 al, portions of beuane
_7 and transfer rinse* to the 1-aL smber mini-vial.

4.2.3.5 Just before analysis, reduce volume to near dryness;

make to finoal volume of S0 ML with isooctane.

(Column chromatography is not required.)
4.2.3.6 Analyze an aliquot with the same procedures used to

analyze samples (Section 11, Exhibit D).

S. Duplicate Analyses

5.1 Laboratory duplicates -- In each batch of samples, locate the sample
* specifiled for duplicate analyses and analyze a second 10-S sample

* aliquot.

5.1.1 Results of laboratory duplicates must agree within 502
relative difference (difference expressed as percentage of
the mean). If relative difference Is > 502, Contractor
shal.l immediately contact the Sample Management Off ice
f or resolution of the problem. Report all results.
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..4..2 Recommnded ections to bhe1. 1oc&t* pgobLas

5.1.2.1 Analyze on aliquot of the performance check sampie
to verify satisfactory Instrument performance (Section
9, Zxhbibt D.).

5.1.2.2 If possible. determine that no error was made while-
%eighiu& sample aliquotze*

5.1.2.3 Review analytical procedures with performing laboratory
personnel.

6. Accuracy of Mesaured Concentration of 37CI -2,3,7,4-TCDD -- For each sample
and blank, calculato the p~pent accuracy ~Section 12.2, Exhibit D) of the
meaiurc~d concentration of "C1 4 -2,3,7,#-TCDD. If percent accuracy Is
> +402 f or a sample, analyze a second aliquot of that sample and report both
raults (soe Exhibit C). NOTE: iov or high accurcey for a blank does
not require discarding sample data but Indicates a potential problem with
future 3aaple data.

7. ldintif icatlon Criteria

7.1 If any of the four initial Identification crtteria (Sections 11.4.1
-11.4.4. Exhibit D) are not not, the sample Is reported not Lo
contain unlabeled 2.3,7,$-TCDO at the calculated detection limit
(Section 12.3, Exhibit D).

?.2 Wihen tho, four Initial identification criteria are met, but the
f ifth criteria, the Isotopic abundance ratio for in/z 320 and
322 (Section 11.4.5, Exhilbit D) is not set, that sample is presumed
to contain Interfering contaminants. Contractor shall use the
second column chromatography procedure (Section 11.5, Exhibit 0) to
remove interferences from the extract, and shall reanalyze the
sample. (See Exhibit C.ý

S. Blind QC Sample* -- Xacluded among soil and sediment samples may be QC
samples that are not specified as such to the performing laboratory.
Typos that may be included are:

-~ 8.1 Uncontaminated soil.

8. 1. 1 If a false positive Is reported for this saniple, the Contractor
shall he required to rerun the entire associated batch of
samples (see Exhibit C).

8.2 Split samples - composited sample aliquots sent to more than one
laboratory-

6.3 Unlabeled fieold dupl'cates - two aliquot& of a composited sample.

8.4 Performance evaluation sample - soil/sediment sample containing a
known amount of unlabeled 2,3,7,8-TCDD.
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-U -the erformance evaluation ample result falls outside
"the acceptance windows estatlished by EPA, the Contractor shall
be required to rerun the entire associated batch of samples
(see Exhibit C). NOTE: EPA acceptance windows are based on
historical data results.

9. Confirmatory Partial Scan Analysis

9.1 From each sample batch, select the aample extract containing the
highest concentration of unlabeled 2,3,7,8-TCDIl and analyze an

aliquot by CC/MS under the same GC conditions used previously but
with the MS tuned and calibrated to acquire data for the wass range
m/1 150 to m/z 350. (If no sample in a batch contains unlabeled
2,3,7,8-TCDD. no confirmatory analysis is required for that batch.)
Required calibration criteria for decafluorotriphenylphosphine
introduced through the GC column shall be:

U/z Relative Inte's ..ty

51 30 - 60 peo:ent of base peak
68 < 2 percent of 1/z - 69
70 < 2 percent of m/z - 69

127 40 - 60 percent of base peak
197 < I percent of base peak
198 100 percent (bate poak)
199 5 - 9 percent of base peak
275 10 - 30 percent of base peak

, 365 > I percent of base peak
'4, t441 less than a/z - 443

442 > 60 percent of base peak
443 17 - 23 percent of u/s a 442

9.2 NS data acquisition requirements shall be:

9.2.1 Cycle tima < 1.5 seconds.

9.2.2 Acquisition of > 5 spectra during elution of 2,3,7,8-TCDD
"from the GC.

9.3 Subtract an appropriate background spectrum, and plot a spectrum of
2,3,7,8-TCDD after background subtraction. (The person responsible
for MS data interpretation is responsible for demonstrating that
the background spectrum selected for subtraction was an appropriate
spectrum.) Provide a hard copy of the background spectrum, the
TCDD spectrum before subtraction, and the TCDD spectrum after
subtraccion. The quality of the plotted spectrum will be affected
by other sample components that have approximately the same CC
retention t~ae and will be highly variable. Desired spectral
features are:
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36" peak s/z322
Ratio ofmIx 320 to322 a0.??
Ratio of vi 320 to 324* a .58
Ratio of .1: 257 to 322 a 0.32
Ratio of n/x257 to 259 a1.03
Ratio of rn/2 194 to 196 a 1.54

afls 60and 16 -> 102of ah 321

Boecauseto 13Lasuva3re.8TD.teitra an4dspes

In LeveryOR tVA uATON ?CdL'has esnilytesa eeto ca

unaeeI.,,-CD h pcIM ftrbcgon utato
kk wll eprsen a ixt re. WhenIIC -2 ,7, -TCD I p233n



KExhibit 3

QA/QC Requirements for Dioxin an* Furan
Total Isomer Analysis

4-an::roac h to QA ',:)fr the t~tra-hexa furars and dioxins
peraliIels closely tha: for 2,3,7,8-TCDD.0. Items 3 through 9
o" the outline belo-w PoInt out addit.'onal items not
specifically mentioned in 2,3,7,5-T.ODD0 Methods.

I. Materials Examined for Contamination
A. Prior to start of proj~ectp B. Along with each set of analyses

2. Traceable Standards
A. 2,1/,8,-TC-DD traceabl.e to E7A reference
B. Other dioxins and furans traceable to EPA

3. Internal Standards for EAHchlorination level
A. TCDD internal standa:rds traceable to EPA
B. Others synthesized at CAL Lab and reference to

Rappe's meterlials

4. Column Performance
A. 2,3.7,8-TCODD resolution as per EA requirements
B. Resoluti-on of 1,2,3,4,7,8 and 1,2,3,6,7,S-HxC%"DF

5. Documentation of Mass Spectrometer Resoluition.
(Low a- High)
A. Hardcopy of profile data

6. Cleanup column chromatography Performance
A.. i,3,6,8-TCDD to'HxCOD recovery within 30% of

lnzernal Standards

7. Duplicate Analyses
A. Duplicates within 30% for most congeners.

8. EP:'.es of Rpresentat,17e Tetra-FHexa Chlorodicxins and

A. P~cOver7 s!%OuldA beý within 3C%

9. Detzc, at Calculated~ for ea-ch Chiortnation Levell
in er-:'. S'amle'

Plerenoe that du'±:ictes and metrix Spikes are regarded as
bullable sps
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Exhibit 4

APPENJDIX D: SOURCES OF -STANDARDS AMD INTERMAL. STANDARDS

MA LAWS NED DISEWZDIOIINS

Isomer Suc

2.7-DCDD RFR Corp.

1,2,4-TrCDD RFR Corp.

1.2,3,A-TCDD Ohristof for Rappe
a1, 3,6, 8-TCDD Christofter lappe

2,3.7.8-TCLD Radian Corp, USEPA-

1,2.3,7.8-PnCDD KCR Isotopet

l.2.3.4.7,8-HxCDD KOR Isotopes

1. 2,3,Ia,6,7.8-HpCDD KOR Isotopes

OCDD Ultra Scientific

CAL LABS 06-ED INtRKAL STANTARDS

I some r Source

23C-2.3. 7,8-TCDF Cambridge Isotope Lab (CIL)

13C-1.2.3.7.8-PnCDF CAL LAB Syr,"hosized, CIL
23C-2,3,4.7,8-PnCDF CAL LkB Synthesized , CIL

'I13C-1, 2,3.,47,8-KxCDF CAL LAB Synthesized

13C-1. 2,3.4,6,7,8-HpCDF CAL LAB Synthesized
13C-1.2.3,4,7.8.9-IipCDF CAL LAB Synthesized

I 3C-OCDr CAL LA B Synthesized

13C-2.3.7.8--TCDD iOP Istopes,. IJSEPA

13C-1.2,3.7,8-PCDD CAL LAB Synth::i::ed: CIL

13C-1,2.3.4.7.8-HXCM ~ CALLBSyteizd I

I l3C-1.2.3,4,6,?,s-HpCLDD CAL LAB Synthesized

13C-4CDD lOft Istaipos & CAL LAB Synthe4

Surrogate:

37C1-2.3.7.1S-TCDO &OR Isotopes. USEPA
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CAL LABS OWEiD DIPEE1ZOrIJRANS

]so-ner Source

2.8-DCDF RFR Corp.

N1.2.3,9-TCDF Christoffer Rappe
I ,2.4.7-TCDF Christoffer Rappe

1,2.4.8-TCDF Christoffer Rappe
1.2,6,7-TCDF Christotffr Rappe
1,2.7,8-TCDF Christof for Rappe

2.2,7.9-TCDFChristof fer ap
1.3.4.6-YCDF Christof fer Rappe

1,.3.7,-TCDF Christoffer Rappe
l,L',6,8-TCDF Christof for Rappe
1,.3.79-TCDF Christof fer Rappe
I.& 6,,A7-TCDF Christof fer Rappe
1.34.6.9-CDF Christoffer Rappe
2,3', 4,7-TCDF Christof for Rappe
2.3,6,8-TCDF Christoffe:- Rappe
2,3.67,-TCDF Christof fe: Rappe £Rda op
2,3,6,7-TCtDF Christof f e Rappe
2.,7,,8-TCDF Christof f e Rappe Rda op
21,2,3L',-PnCDF Christoffe:- Rappe

l2.4,6,8-PnCDF Christoffer Rappe

1,2,3,7.8-.PnCDF Chris to ff er Rappe

12,3,i,6,8-?riCDF Christoffe: Rappe
1 ,3, ,7, 8-Pn CDF Christo!f er Ra;-e

12,3,4,6,8-iPxCDF Christoffe: Rappet
12,3,4,7,8.-PnCDr Ca-rstdg e IsotoeLa

1.2.3,&.,69-H{xCDF Ch r isto ffe r Rappe
I1,2,3 ,6,7,8-HxCDF Oanristofe: RappoeLa

* 1.2.,4-,7,,9-HxCDF Christoffer Rappe
12.4,,6,7,-.8HxCDF Christof fer Rappe

1,2.3,4..6,7,8-HpCDF Christoffer Rappe & Cambridge Isotopes
1.2.3,L..6,8,9-HpCDF Christof fer Rappe
1.2.3,4,7,8.9-HpCDF Christoffer Rappe

OCDF Christof for Rappe M lrs Scientific
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APPENDIX S

CALIFORNIA ANALYTICAL LABORATORIES DATA SHEETS FOR

DIOXIN/FURAN ANALYSES, ORGANIC COMPOUND ANALYSES,

AND INORGANIC ANALYSES
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*Exhibit 1 2,3,7,8-TCDD Suimmary Report ..................................239
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Ex h ib it 4 Inorganic Sample Data Sheets.................................271

Exhibit 5 2,4-D arid 2,4,5-T Summary Data Report........................289
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Exhibit 7 Air Filter Sample Summary Report for 2,3,7,8-TCDD
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E :hibit 2
California Analytical Laboratories, Inc.

POLYCHLORINATED DIOXIN/FURAN AN*ALYSIS

TICKET No. 21591

CLIENT ID: HU-NCBC-Rl-01 Date knalyzed: 8/30/85 Column: DE-

CAL ID: 21591-1 Weight: 10.06 g

AUI0UNT FOUND DETECTION LIMIT
(ng/g) (ng/9)

tetra (total) 16.3
(2378') 3.7

penta 20.7-
(1237a) 0.21-
(23478) 0.11-

hexa ND 0
(123478) 0. ;084

tetra (total) 196 A-
(2378+1234) 193-

penta 4.6-
(12378) 1.5

hexa 2.1 -
(123478) ND 0.21

%Accuracy 37C1-TCOD -94%

A -Data taken from 2,2,7,8-TCDD specific analysis

N -0 Not Detected

P?.EPALRED BY: _________

APPROVEID BY: ____DAT: ________

C cliforniai Analytical Loborctories. Inc.
240
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Cal if ornia Analytical Laboratories, Inc.

POLYCNZORINA71D DIOXNI/PURtAN JJALTIS

TZICKET NO. 21413

Hq-WD OC
CLIENT ID: Ri-02 Date Analyzed: 10/16/85 Column: DE-

4
*CAL ID:* 21413-2RX.RX$ Weight: 10.15 g

AMOUNT FOUND DETECTION LIMIT
FURANS (ng/g) (ng/g)

tetra (total) ND 0.036
(2378*) ND 0.036

pent& RD 0.063

hexa ND 0.15

DIOXINS

tetra (total) ND 0.057
(2378+1234) __ND 0.057

7.penta ND 0.29

hexa ND 0.*24

*Accuracy 37C1-TCDD 9 4*

ND -Not Detected

PREPARED BY: /224r A.iZ
APPROVED BY: 4M LDATE: lltt

I y
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-~ California Analytical Laboratories, Inc.

POZYCHLORXNATED DIOXXI/FURAN ANALYSIS

TICKET NO. 21591

CLIENT XD: EV--NCBC-02 Date Analyzed: 10/16/85 Column: DE-

CAL ID: 21591-3RX$ Weight: 10.00 g

AMOUNT FOUND DETECTION LIMITFURANS (ng/g) (ng/g)
tetra (total) 0.028

(2378*) .0.028 -

penta ND 0.019

*hexa ND 0.020

DIOX INS

tetra (total) ND 0.036(2378+1234) ND 0.036

penta ND 0.18

hexa ND 0.070

I Accuracy 37CI-TCDD =89%

I 9D = Not Detected

PREPARED BY: f
APPROVED BY: iiDATE: Ak

242
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- California Analytical Laboratories.. Inc.

POLYCKLOP.INA2'ED DIOXXI/FURAN ANALYSIS

TICKEZT NO. 21591

CLIENT ID: ZIV-NCBC-R2 -03 Date Analyzed: 10/16/85 Column: DE-,

CAL ID: 215S91-04RX$ Weight: 10.06 g

4AMOUNT FOUND DETECTION LIMIT
FURANS (ng/g) (ng/g)

tetra (total) 0.54-

penta 0.29 -
(123 78) ND 0.033
(234 78) ND 0.033

hexa U0.074

DIOXINS

tetra (total) 0.-87-
(2378+1234) - 0.49-

*penta ND 0.47

hexa ND0.6

6 Accuracy 37C!-TCDD -101*

R D - Not Dtce

PREPARED BY:

APPROVED B Y: 4LALDATE:-L[N(-

243
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California Analytical Laboratories, Inc.

POLYCHLORINATED DIOXIN/FURhAN ANALYSIS

TICKET NO: 21413

CLIENT ID: HTJ-NCBC-Rl.-09 DATE ANALYZED: 9/17/85

CAL ID: 21413-3 WEIGHT: 10.05 g

AMOUNT FOUND DETECTION LIMIT
FURNS(ng/g) (ng/g)

Total TCDF ND 0.0112,3,7,a-TCDF ND 0.011
*Total PCDF N'0.040

1,2 ,3,7,8-PCDF ND 0.0402..),4,7,8-PCDF ND 0.040
Total. HCDF ND 0.021l.*2.3,4,7,8-HCDF ND 0.021

DIOXINS

Total TCDD ND 0.03723,7,8-TCDD ND 0.037
Total PCDD ND 0.18

1,,,,-COND 
0.18

Total HCDD ND 0.0461, 2 ,3,4,7,8-HCDD ND 0.046

N;D Not Detez-ted RI -Reinjection

PX Rec-xtrctio

PREPARED BY:

APPROVED BY: DATE: _______

*1 244

California Analytical Laoboratories, Inc.
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~~ ua~iiornia Anaiyti.cai iazoratories, Inc.

POLYCHLORINATED DIOXIN/PURAN ANALYSIS

?I 03E 2O 1591

CLIENT ID: HU-NCBC-R2-O4(01'.' 00) DATE ANALYZED: 9/17/65

CAL ID: 21591-5 WEIGHT: 10.13 g

AMOUNT FOUND DETECTION LIMIT-1AN (ng/g) (ng/g)

Total TCDF ýND 0.00342,3,7,8-TCDF ND 0.003A

Total PCDF ND 0.0131,2,3,7,S-PCDF ND 0.0132,3#4,7,8-PCDF ND 0.013

Total HCDF ND 0.02!1,2,23,4,7,S-HCDF ND 0.025

DIOXINS

Total TCDO ND 0.013'12,3,7i8-TCDD ND 0.013
Total PCDD ND 0.15
1,2,3,7,8-PCDD ND 0.15
Total HCDD ND 0.04,31,2,3,407,8-HCDD ND 0.043

* ¶ND - Not Detec~s RI Rijeto
RX - Re-extraction R eneto

PREPARED BY:DTE___ 
_____

APPROVED BY: DATE:______

24524
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California Analytic: ! Laboratories, Inc.
POLYCHLORINATED DIOXIN/FURAN ANALYSIS

TICKET r,: 21591

Ht-NCBC-R2-09A(lT)EEC'g;IMT
// CLIENT ID: HU-0 1 ,9: DATE ANALYZED: 9/17/85

CAL ID: 21591-6 WMIGHT: 10.14 g

AMOUNT FOUND DETECTION LIM.T:-- " iFUR NS(ng/g) (rig/g)
FURA.NS

Total TCDF ND 0.005
2,3,7,9-TCDF ND 0.0075
Total PCDF ND 0.021.,2,3,7,8-PCDF ND 0.0212,3,4,7,8-PCDF ND 0.021
Total HCDF ND 0.033i,2,3,4,7,8-HCDF ND 0.033

DIOXINS

• Total TCDD ND 0.0182,3,7,8-TCDD ND 0.018
STotal PCDD ND 0.271,2,3,7,8-PCDD ND 0.27

Total HCDD ND 0.058l,2,3,4,7,8-HCDD ND 0.058

44

V-D = Not Detected RI Reinjection
RX - Re-extrac~tior

PREFAHR--1D Fly:

, APPROVED BY: DATE: J

246 u " J.4i

Colifornio Analytical Laboratories. Inc.
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Lu-zOCR-1J
Organics Analysis Data So'st

(page 1) Exibit 3

Laborat"r Name: C111111amlaAflabyflCLabdUJ Cam No: 21 sal

Lab Sample ID No: 21391-1 OC Report Nr' MR-

Sample Matrix: SOIL 14At 4 ; Nit

Data Release Authorized By: Date Sampr Sacolved: 6/22M3

Concentration: Medium

Date Extralctedl/repared: /1 6/35S

Date Analyzed: 2116/NO

Coeici~d F* ~r~ 100 PH!NR
Percent MaisbweMR
Percent Moisture (Deicanted): MR

CAS CAS
Number __ __ __ __ _ Number wage__ __ _

74-P-4 C1,111unedII&'ne ______ 7674W.Ol_#aepn 2W0U
744K.I-9u~ehn mu 11010144 Tranie-1,14wOleerpempevile0 mu
"7414 Vileyl Chlorde 0 u 71141114 TftsA~wetwm 200 U
7104" cmerse4#,um mOu 1344&1 -doo Win~ 200U
794W62 Ue~hV4mnChoride Wmu 764.04 1.1.2-Teochilhveesm 200 U

6744. Lso uOO 7114134 lenas "Ou
751 0Carbon Ols~ u 10061414 awle.13lomirerprepene, m0u

75.2.4 ,1.w~amah.n u 11104" 13.6es uc.0.,..,..L i u
7534-3 1,.cd resihWe mu 71-2.24 li"ilmeon = mu
15640&5 Transerl.2-01chlor ei0n. u 11*106.101 4Methyl.2Pefflaa~neiv 10oU

67464 Chlorofoom mu M-1794 24eannon mu
1_____W __ lj-Ohchddae~orieen mu 127-164 Tek~es h*eMihn 300 U

71-64 1,1,1.Ti 1hloff'.hane mu thu-u Tluee mu

W2643 Carbon TelmoehlorWd 300 u 101114114 Cimreb INe 211111.

11064-64 'l, es.1000 OU 100414 Lhv1benaeW mu
75-274 Sdehoo i0tn mu 100424 slyw' US 00u

______ T otal xbe, mu

S~W 11ataseorting 44-alteiferis
For repavting resue. bo EPA, fte following results quaiflier at used.
Additional flags or ftaeiotes explaining results are encouraged. However Vie
definitin of each lag must be explicill.

Value K f t result is a Value greete then or e~qual 10 the C Thsfa mlsto peshciod parameters wheom fth
deatif d1 rprttevel =d 11f0ain a beet confirmed by GC/MS. Single

COtflpOnet pe11tiCideil 3- 1 Omg/ul in fte hmin extract
U tndica'es compound was analyzed for but mot detected. slhould be confirmed by GOCIS

Report Vie minimum deftecon limit for the saion" with
the U Ieg OU) based on nessut onstr afr 9 This flag is used when th* analyte is found in the blat*

* ~dilution actions. QTs is not rem""il 0*e isiw~na 9 Wail as a is U e. IIt indcates Pousible/probablo
*detection lifit.) me ootnote stiould teed: U - b4U* enwinammarn aird wem fte data use to tWo

Comvouird was analyzed for out not detected. The peupam ton
111e sample

OOMe Other specific flags end lcf 6noe may, be reouired to
Property define Vie reeults. If used, "he must be fuly

J fIndicatles an eaimata vejut TNs flag is used either descrbed and such dasnpWo ~ataed ftgoth data
whenestimatinig a wceivotratier loii tentatively summary reowt.
wienifled compounds whre* a 1,1 response a assumed 14A Not Anyed
6r whien rie mass Spectral data inidicatd the presence II We 1006leteof a compound fiait meets fte identification criteria but MR Not Aeurd 100
"th reault is tess fWthente specified detectiont lmil but S Sie~mon
greater rtaitw eo. (G. Q. OJ (U, limit of detection is I 0uG
end a amfwtaloenta ofi J 3 is calculated. MW as W i

CLF.111/141115 - mlI PrePremdby '1045.

l&lo

/ 
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Organ ics Analysis Data Sheet
(Page 2)

Sermilvolat~le Compuounds

Concentration: MEDIUM~ -___ ~___ GPO Cleanup: NQO

Dale Extracted/Prepared: OZ7 -.t-1 Separatory Funnel Extraction: YES

Date Analyzed: 9112,35 -------- Continuous Liquid - Liquid Extractioni: NO

Conc,-DiL Fac~or: D.X7 MIL _ _____

CAS
CAS Number ____________ U09

* ~Numnbqr1
________ _______ ~* 283-32-9 Aceraphthfine 4000, U

* 18-9-2 F~n'~ __________ I ~ J 1-2-32,4-0fntthmahenal 20001 U
M144-4 ch~ji~ 20000__ __________________

- _ ~>I'J ~ 10-02.7 4-Nitrophomo200.

9& V'4 2-CI'!enrpI~nod ;>- 132-"9- Ofbewnzahstan 4000 U

541-73-IýI ¶ f p"eorabenzoeni.C9 121-1 4-2 2,.Oinhrtruluefl 00

106-A&-7 1.-1hforoben~oon._____ " . -20.2 2 &rtnftmwoljerm. 6000 U

100-314 BeCl loh1 - 1 864-4-2 DI~thytpI~h&Imte 4000 U

25-0-1 12Ocomne, ____7005_7M2 _ 4-ChIorophflyl-ptlfuMtiff~ 4000 U
95-4-? .M~tylpier~ I ~ 2U 8-fl Fluamne 4000 U

33963-32-9 býu2-~hior~l!Lao-yI)she YU 100.014 4.NMvmeniffne 20000 U

106-44-5 4&Mo4hI~pthena 4N" u 534-52-1 4,6-O0fmtm.24dmethwfphwno1 6000 U

621-64-7 N Nhmlroa-n.-OP-,.v0amfn* W. 63046 N-~maiheya~a 4000 U

6772-1 C~aho~- A) U 101-0.-3 4-8rcemophefly$.ph~nflytehf 4000 U

~995-3 Ntfroberizon-e -- *.-118-7441 Hexachtitobenzene 4000 U

~7859- phron '-YJU87-8"4 Paf~achilotohenof 4000 U

;8-i5-5 2-Nh 0,,C4 '3 6-014 P9h.nan1Irwwr 4000 U

13,6. 242Ith,- 120.12-7 Anthrocfee 4000 U

65-45 me c-Ii 2.A 1! "74-2 0I-n-Butlyt~hhaIate 40M U1

III01I b~{2.( ~ ___ 3 206-44-0 Fluorunlhen. 4000 U

* ~ I - 83.2 2,1.~,.'~z 7 12942-0" Pyretie 4000 U

2032- J --' 1,2 I-&.A45-.7 BAyxb.nzyfphtha late 4000 U

0- o It 91-94-1 __________________________ BODO u____

12-.-47-a_ 4-C1hIot ar-/~n. 65- .toaAtmg 4000 U

L87"-3 He..$Clhlnr. -1-qdI..-. { 1-17 b.2~h~xPhthalate 40001 U

'N SC r I4-Chu--:4.ni, _r-~o21 8-^1l-2 2!!............ o

~T-14 2Uflny~jI?~wr'----------117-04-0 DI-n-Oct I Phthalate 40M. U

-~~~~~ ~~~~ -4 . .@- -. :,- 2-59- rzob)F~uomnlt hom 8000) U
2 24-67--,1Lo 122L4113-9 BervzoMkFluorentheom 8000

95s.9-4 2,4,55-' wnfn-os, hIen'A 02-8 6nZ0(A)Pyv..w 6000 U

91 58-7 2-chhl-In --. ,* [101-225 Indgno(,2,34CdPyrgn* 6000 U

I 874-4 _ 2-Ntfr-v v'-- 2 - 53-70-3 Mebn a hAnthracen.800

131.Il-i DIme' Z., .-, 1i-?- B~z~I ~no -T 8000 UL-

[2040- -- (1)

09-092 I 3Nttru~¶ti- -- .(1, Cannot be separated from diphenylamine -

rC',P 10,. :,'5 Form I Propared by: .iZ7,185
248
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Cam,: No:21WN1-H8-R-

Organlcs Analyis Data Shoet
(Page 3)

Concentration: MEDIUM GPC Cleanup: NO
Date Extracted/Prepared: 9127185, 2MBS ~ SeParatorY Funnel Extraction: VE.________

Date Analyzed: O/191815 Continuous Liquid - Liquid Extraction: NO

Conc/Dil Factor: 0.11 GISML

CAS _

* ~~~Number _ __ _ _

311.414 Ami4MC OU

319146-7 84NAMH NU

31646. 0..-SINC OU

0-S Gmn.-UHCRI (UndWhW) OU

1024474 MPbm £.z1 d mpxf u

min1 too U
M07. DAIN 10. mU

23N$541 andowdtii N tIOU
7264 4W4)000 Mu

1021474 andmudll S"afew 00u

O-a-s 4.a'-OT Mu
r172434 VWWOMwýhv tooS U
4304"764 9uum KMWW MA

17-744 CMuIs100U

00014"4 T"m"In Rana U
12644.1-2 Amafo.1416 - UA'
111014"1. Amuistr-13 MA

11141-114 A..uisv.I22 N4A

S 4 ~ 4 3 4 A M gjsr-1242 1000 U

12172-24 Afsuisr-12U4 IS0 U
1106740.1 AM*Wr.1214 1000 U

1108&-4" Ansmll-1260 1000 U

Vi Volume of extract injected (ul)

* V8.- Volume of water extracted (mld)

I Ws- Weight of sample extracted (g)

VI Volume of total extract (ul)

vs aNR or W~u. *11 Vt 5=10 V, 5

249
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IHU-NCBC-R2-O1I

Organics Analysis DamK Sheet
(Page 1)

Laboatoory Naa't: rAflornia AtnaI'ic~al Laboratorias. Inc. Case No: 21091

Lab Sample ID No: 2U1512. C-- _ __ _ _ C Report No: N&.

3 Sample Matrix: SOIL. ___I Conitract No: liB.

Data Release Authorized By: Date Sample Received: 3/29185

Vo!at!ie Compounds

Date Extractred F',L 3 . 16i85

Date Analyzed: Llil.________

Coric/Dil Factcr: 100 jpN:NR

Percent Moisture: NH _____________

Porcant MoiStuie (Decanted): HR...

CAS CAS
Number ___~/g Number________-

7,1113 Chforometthanis 1110 1 go47 tOcorp 20U

S 715-00-3 Chloro$hano 200 U 1446-1 Dibmort h ehaerw 2" U

7$-M92 chloride S~oo u __9 _____ 1,I,2.TskhI*,oohe~tn 200 U

741Acellon YXIU 71-43-2 3.lw200 U
-0carbon 0..jil~. I 20013 10061414 alei..I,3-Mchior opens 200 U

200 U 1142Care~vii~~e 000uI3- e~ 10c~relln 7.5 ,Mol 200 U1
156-404Trans, 1.2-01c- -,10U1n@let-IC-1 4-Mottiy$2-Pontanone SI0 U
67643CNoreform _ 20% U -9175 2-Iuannone No0 U

10-62 120Choothn 1 U 127-184 Tet~achlownetoelne 200 U
78-23.3 2-Butanonse M 934.5 11,1.2,2.Tetrachlonwehae. 200 U

1.l-Tuchmee'.:~- U106484 Toluare 200 U

W23-3l Carbon Two&tiesde ;ý U_ I 106-40.7 Chlrobentefie 200 U
* V-C- ny, Acet ate -/. U 1 100.414 Ithyllsoiawne a00u

* 75-27-4 _ j romodlch~oonotiII 1 100-424 Styrmne 200 U

Dale Reporling Qua~lfitionrtIy~fe.2
Fo, 0 #,'i -A -'r Io'owng reliitsi etwifers art used.
A(;, r~'a ii~n o, ~ 'r,'( aa ep rirg:ýsuis ate onmuralId Iowevier. 010

Value if I 't s a1 Vaiif~.s nv;1P A' 0' ')'1 C C TIe Rlag avotloe to pettlade Darmieraf¶ wer re W *ft i
doloGc'on "l-~oit t80'!e f deil~ticallon rat been owntrmed by GCJ/4S. Single

U I"~'uoI . immponeni oesIco ¶ I onul in tn4 IIna extract
shoulid be 00itrmied by 0/MS

thf 'J (9 base-ýý a' TII ffi~'---- hsftegused ~ ft anatyteis foundin tls biank
doetpo4' b" I ills S. -1 1 40 ~wellas asaJmol itindicaeseepossebletworbat

del~~~cboi I'L'c"!cv 5 blank contam~raton and warnt ft data uaer to MWA
Comoour j*I i, *raryi,>- " .'110 W."!-~Wt~raerQo

the samp'lp
other Oirerf 5061~ flags end foOtnotog may be risqured to

0'oosI colri0 no results. If used, wayt mist be, flly
J Indicates an ~ - -- ' . -. dOscnbted anid Such descripton elladed to tMe date

donrt-hpd cov rj -i, --w 4i NA Not Ael~yre'd
cwWo" then M4fa3 0A~ .' Sao cover loner
of a ClomiUnri '! if "0Oiel NR Not Requirod1 ' '
the r suit is I*t. '-an 4c. 6 S91ked Co~rioud. ss
groete 101* 3e.' ~

* CLF ¶111141n85 cnv!~'i1 aa. ri "~' Frinii I PrisPared by:. i 10/85
250
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"snicsAnalsis Data Sheet
Orgaica (Page 2)

SeMNVoaIMUS Compoundls

Concentration: m-w GPC Cleanup: NO

Date Fxtracted/Preperd: &WAS18 Soparatory Funnel Extraction: YO

Date Analyzed: 0/2183 Continuous Liquid - Liquid Extraction: NO

ConcAil. Factor: 300/IOML

CAS
CSNurnber ______

'4Number "No________w~wm100

111-444 ibi(4-CItrO*"l)Ettw 1000 U 10042.7 44N*00iengG
0"6474 2-cmh~o.Ina 1low U 112444 000"OkMI IMw
341-73. 1,34OclWobefweftomo 1000 U 121.144 LZ46Ob00iefwn MUS

*101-46.7 1,4-0.Nk mun 1000 ti F8464" 2A"O-66"W" My

100I-84 Batt~ Ace*Wo 1000U $44 -oswhy~lphW"tu100

10-60. 1.2-OfeNeosui 1500U 7006724 4f-.L whm vw .vft" 1000 U

195-48-7 2.Meihype-nof 100 U 10.2- plussw 1000U

3"U-3424 bWh~m~mvE~ 2 mu l"4 44trf _ _t

____________1000 1 U t 4412-1nns

______ ____________ 1000 U 11"414 PliengWOM0 Ra 1000 u

10547.0 2Im-OllwApnoI IMOWU 120116M Arshmeaw 1is0 U

111-91.1 tbI*2-horasffhouy)M~lth. 200 U 206444 Phmrstwomlo
120-42-2 2,44NleNarophano4 1000 1040. ____________ 10

.204241 l,24.Tdchlrmbgnmfw 100w U 251.04- Sk~ftwhfmlowfe 1000 U

% 1.20.3 -Naphthelow 1000 U 9144.1 1.T4XcM~tobmntzdu 2000U

5 106474 - 4-Cllkoronhfln. M00 u S000 1.ie~)Anftwe-40 1000 U

6776&3 Novaeh____________ 1000 u 11741.7 blg44tthgyflxVPthfh@I" 1000 u

S,-9&.? 4I Ia -3Mel hylphonaI 1000 U 216-04 Clw uuU

21-374 2.Mgqoynah,,"vhsIw, 1000 U 117440 MInOev P1hu~thae 1000 U

77-47-4 ?4e1chlomcyclaps~defline 1000 U 20649-2 Beer"Wkw1~onev$,w MUS

U4-6-2 2.4,6-Tr1chkworo#e~d SSW009 207-094 emonzuscuR 20q UU
WW614 2,4,5-T? horahrtal 0 W3.24 senzom~p~wsfl. UU

91.6&7 2-ChOiIwvwehi4iIerw WOWU 1".3" ww*no(1±34yvwne
6474-4 2-Nr~OanIng Mau8 U 6.74 OIbangn.h)Anthtvicen MUS
131.11-3 OlmM" Phathalst locoU 191444 2000~hn~% "MU

20644- Aee-aWhy4eii IM0U

0906.2 1.NfMMOMIne sU (1) - CaMWI be S"pmbd from dphanyfamln.

CLF. 1011/85 PoetnI Pnspamd by: 7
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I, I

Organics Analysis Data Sheet
(Page 3)

PestIcIde,•CBs

Concentration: LOw GPC Cleanup: NO

Date Extracted/Prepared: 8/27185 Separatory Funnel Extraction: YES;

Date Analyzed: 9/1I.5 - Continuous Liquid - Liquid Extraction: NO--

Conc/Dil Factor: . . . .... . ..

CAS
,Number

319444 Alph',-BC 30 U
3 ".$1-S-7 Bce%-eNc 30 U

319"44 Deftl-sNC 30U

58-9-9 Gamma-BHC (LUndam.) 30 U

M7-44- Heptaci¶l.. 30 U

A3,9-O-2 Aidrin 30 U

1024-87-3 Heptachlor Eplxida 30 Ur 959-964 " Endoculfan 1 70 U

60-57-1 Oloidrin 70 u

V72-55-f 4.4*-DOE 70 U

72-204. Endr.n 70.U

//331213-65- EndnaulfunI 1170U

" . 4- . 4,4'-OD 130 U

1031-074 Endoeultn Sulfate 130 U
50-29-3 44'.ODT 130 U

72-43-5 Mehoxychlor 670 U

534 4- n, . E.idrn Ketone NA

57-74-9 t ."in 670 U

'GI S"$2 ophene i700 u

12674-11-2 1& Acior-1016 NA

11,04-28-2 Aý"rlr- 1221 NA

•11141-I 5 Aio¢o-1232 NA

53469-21-4 Aroclor-1242 670 U

127Z2 Arocloe-124 670 U

11097-9.1 Aroclof-1254 670U

"110"6-82-5 roclor.2260 6 70U

V, Vo!ume of extrant injected (ul)
/

* VJ V Vo•umn of water extracted (ml)
/

WS Weight of sample extracted (g)

",r`'e of lotal extract tul?

V ...- R or W =1.,77 Vt 50000 Vi 5' ~1041i

CLF 11114/85 Form I Prepared by: 2 7/85
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organics Analysis Data Shoat
(Page 1)

Laboratory.Name: CiatQllfa flhlAubMO bfIi*~ Cal& NO:2 14 1S

Lab Sample ID No: 2,1411.2 OC Report No: MR

Sample Matrix: SOIL Controac No: NO

Data Release Authorized By:. iOW 4at Sample Reegived: L/21/110

Volatile Compounds
Concentration: Medium
Date ExtractedfPrepared:1 1114185

Date Analyzed: 11/14/85

Concal Factor 100 RH*NR

Percent Moisture: NR

Percent moisture (Decanted): NR

CAS CAS
Number WalNumber ____N___

74-V-4 200rmtf~i mu 7111474 1,24Y4ehsrepepmi 211U

7443-9 Irmot0n mu 10061-024 TMruIAg-1pnw Dl uS
75414 Vilu1 Chlouide OuS 7M04 T"he~mhwos e _ mu
moo-a cmergehut. 300 U1244141 nib 0 200 mu

7301 M~h1eeChilobrlde sou 71404" 12ulNOeaW MN U

6744-1 ACMoe US goU 71.4342 ba0ne uS

7514Carbon Olsufllide uU 100614114 als14a.12Oierepropaer mou
75-3 ____ I.1-OWh6~hfwee mu 110-75 $4kftVg i.00 mu
7534-3 noOcloehn US 75464 bar *. w U

* ~ ~ ~ ~ ~ ~ ~ 0 'I ~ ~ - re- hooteeU 108.10-11 4-u s-244MWane mu
6744-3 Chlorlm m0u M-704 2-smnmne gnu
107-0114 200lc~oehn uU -1974 TO&hleraehen mu

{ 71.5-3 1,,-whamhnu 1046 TIun mu

:,541-23-6 Carbon Tetrachloride m00u 10940-7 ChAloean u
P 106-05-4 Vlnyf Arwiartas 1000 u 100-414 ba1a~euU

if 76-27-4 noolelrmen mU 100424 3"ne u J
TOil Xylana 30U J

DIMa oRapmng QOuawlar
For epouri resltsm EA. 3 focwvg results qualifiers we Used.

Additional flap or twomexpte zlaining results tie encwixaed. 1 1owerO, Vie
definition of seen flag mnust be explcit.4 :Value Ifthe result is a value 11ete than or equal to tse C The flag applies to pesticide pawrameters where to

deh~tion liffit. report 9:8= valueIdnfication has been confirmed by GilMS Single
component pesticides 31 Ongiul in me final oxwic

U fIndicates compounid was analyzed for but nu aictd. ahaui be confire by GCdS
Report fte minimum detection iwndl for the With
thell U (e.g. IOU) based on necessary aocrhar 7U ThRag ie used ~wu to hnlulle Is foind in the hWar
dilutionsactions, asi sntncaart weewete wall sa a ample. It Indicates oibe bae
detection limit.) Qh footnote should reed: III,- blank= wnbtnation aft wares III data user to We

0 no dly deone*mIII ms. N used. thyms b ul

when estimating a concentration for tentatively
Identified compounds where, a 1:1 response is massneidNA NtA:o 5 .or when the mails spectra data indicated the Presence 0 See covarlatter.
of a compound that meets Vw iderntfication Wallm but MR Not Raqwred.
thet result it less, than the s9eci01e detetion flimt but 8 Splited Compound.

7greater than zero. (a. g. I OU.IflimitOf deteCtion is I0ug
and awcncntration of 3ugA is calculated. report as W 253

CIF- 11/14/85 Fonm I Pnrepod by: 10115



Organlcs Analysis Data Sheet
K (Page 2)

Semilvolatfll Comipounds

Concentration: MEDIUJM GPC Cleanup: NO

Date Extracted/Prepared: 9/3'855 8/27,35 -- Separatory Funnel Extraction: YES

Date Analyzed: 4111/85 Continuous Liquid - Liquid Extraction: HO

Conc/Dil. Factor: OJUM-Effif

CAS
CAS Nuntobr "go_______ ____

Number 83__ __ __.___ 1ag00( __ _ _ ___ _ _

11 -~4 ________ 1000 U 1002.07 SM~wm 0 U

93.574 ______________ 1000 U lowdd ~00u
341.7-M 1.3.OlNcrogwruaw 1lo0 U 1214144 2.4-O~n~hadinkw Mau____

1064&7 1.-OMasohiom 10ow U SOO-O. 06.1 twkath~ 1 M0 U
106if- Alc-Oohuol.m 1000 U I OwAN______

1,487 2.w1chlrbmw. 1000 U WI71.7 -tUUW1000 U

22638-32-0 bl(-h~~g~ý tw 0 U 103414 ... nwwfiVs0f 3000 U
106-44.a 4M"topenlO 1000 U M"42.1 4..~e2Mf~f* 2000 U

a2144-7 N.Mftr***6qIPrMrýI,4~ 1000Wr! Uo 8606 1&3"m 1 1000 U

67-72-1 Hoouha.1000 U 10"44" 140,WA0Afyte000 U

CS-C8. MitmaboyM 100U 116.74-I I...14smahkwobo.,. 1000 U

>1-59low I.puavl ____6 7464 Pwf~MwO 1000 U

________ .Nfvoh~o=2=C U 08.414 ftewgIatV~NI 1000 U

!L.. I20,1,Awd10(0 U 120-12-7 Aattnwucw 1000 U

-55__"_____ ý Acid 5000 u "4.24 owl-B6uItyoisEWm6. 1200

______ s(-2-Ce,.raetoxYiU.1thwr) 2W U 206-44. Fkmwvftww ~ low u

~422 24.6chor*'.~o 129.00. P"w*n 1000 U

120.0___1 1 A.Tricdioobs.zone 1- u0 USA B6- utylbwozytph~thetaw 1000 U

Mawhw 1000 U 9.94.1 IY-O4oI.etzfIng 2000 U

_____ IdChloIUflmne 1000 U 064"4 Benlc(alAnthImcefl 1000 U
M.48-1_____ mehiora~obad6.ni 1000 U 117-01.7 WgO2.Jhhwyl)rP9Wthalste 480 J

ICOO U 216.014-lvm 1000 U

21 7-A 2431w1¶anthl~n40- M U 117.180" 064S.n-ct Ph~we 12Me

777- He 1000fo dowaI 2094M.2 Sao gbl~Yur~tWhwew 1000 U

00-06.2~ 2..671f9,raOn U 207-0&-& B. uatul.N1Wfl 1000 U

94-2&4 __ -,&-TI-w mad U 9&-2248 Son-(G)vP- 1000 U

2146. 2.Oionemttlu oC U __ 934-! kndenO01Z3-Cdq-PYT,, 1000 U

4&4. 24Rrawdf~no 50ow u I 52-7M43Mefan h.Mrn-...-won 1000 U

131-11-3 _____________3fvt 1000 u 101.24-2 @*"*zna( 'LflPy6.ne000 LO

* 6-M2 34 am_ __ _ Rf-0 2 54 f'j d
CLF 10/11/85 Foan I P apm dy:...7.L 7/I



Organics Analysis Data Shest
(Page 3)

Concentration: Mr~ihUU GPIC Cleanup: No

Date ExtracledfPrepared: SI27lB5- III19 US__ Separatolry Funnel Extraction: YES

Date Analyzed: 9/ ISContinuou.s Liquid - Liquid Extraction: 140

Conc/Dil Factor: 01OG/MMI

CAS
Numnber __________ _____

21&864 AW"ImUC nu

21244- ~ 4NC u

3141346 Dela3 ICU

664314 Gwmam.l (unse s IU

71.44- H""~e~ IOU

30104" ANIM s IU

124-47.2 Nspim.Ns it 0pud U
931'94 trodmnbI 100 U

U47.1 hide4INU

73454 log0 IU
72-41M MEnIn 100 U

32131464 Lndm" IN ISO U

72444 4,4'10 20 U

161474OWI 1amd8 49ifuW 2W U

804294 4,4*4=7 200 U

72-41 Mesh.y.Ns 1060U

8344704 ~ il.K~.MA

17-7440 cNstens 1000 U

I014-&2 TeMphenso 10000 U

12574-11-2 Afooier.01 MA

11104-284 Argeia.1i1 MA

11141-16.6 Analer-1232 NA

03461214 .eiw.l1242 1000 U

1267-224 Ameeiis.low 00U

1160744-I Ameior.1254 1000 U

110"42f A,.alor.2 1000 U

Vi 0 Volume of extract inijected (ul)

Vs. Volume of water extracted (ml)

We. Weight of sample extracted (g)

Vt s. Volume of total extract (ul)

503
Vs NR or WS=O.1O Vt 5M0 Vi 5

255 A

CLF: 11/14/85 Fwmi I Niroprd bY: ~76

I I I Jl l, i ll



1410W-CR2.02

Organics Analysis Data Sheet
(Page 1)

Laboratory Name: Calltfomls Analyticall Laborstgrles. Inc. Caise No: 21591

Lab Sample ID No: 211591-3 OC Report No: NR

Sample Matrix: SOIL Contract No: NR

Data Release Authorized BY: _____________ Date Sample Received: 6198

Volatile Comnpounds
Concentration: M 2Y

Date Extracted/Prepared: 9/15/85

Date Analyzed: 9/16/85

Conci~il Factor: 100 pH:NR
Percent Moisture: NR

Percent Moisture (Decanted): NR

CAS CAS
Number Ug!K Number G

7-71Chiolontthants 200 U M4- 1 1.2-01chl1_propne J 200 U

.44-3.0 S'mifomarthanes 200 U 100611424 ITrans-1.3-0llchforotpropons 200 U
I7?-01-4 Vl- nyl Chlorde 200 U 7"-04 Tlchioroethene 200 U

75-M03 - Chloroelhans, 200 U 1246. 01bromachloromelhsgne 200 U

75-M02 Methyfene Chloride Soo u 7-040.9 1.1 ,1.2Trkhcitroallj.ne 200 U

67-64-1 Acetone 500 U 71-4"4 Benzene 200 U

7-50Carbon Oleulffde 200 U 100614014 d04,1.3-Otchloropropen. 200 U

1--41.1.Of-chlonoelheire 200 U 110-7"4 24hiloiloethVI~ylstehee 1000 ULM4- 11.11411thlorehan.a 200 U 73-2!62 Bromotoim 200 U

I 5-0ITuns-I ,2.Olchloroertheri. 200 U 10110i 4-Marthyl-2.Pentarnons 500 U

674&-3 Chloroforms 200 Ut 50.3 -e one 500 u

107-0M.2 12Oclr~hns200 U 1-84Tetrachioroashene 200 U

2-Outanorie 500 U 7334-4 1.1,22-Totrachloroa enthan 200O U

715541,11,1.TIchlofooehlhs 200 U 1084"- Toluene 200 U

--56-23-5 Carbon Tollrechlorlde 200 U 108410.7 Chlorebanzitne 200 L

tC'80.54M Vnyl Acetate lQow U 100-41.4 Elhylbenzrmxn 5010u

73 i 7-4 fjromcodichleromethene 200 U IW10-424 Styrene 200 U

_________ Total Xyloneas 200 U

Jot& Ropo.11ng Oualifters
For reoorring' results 1:) IFPA, the following rejults qualifiers are used.
Additinial Aigs or loutnotes exPfainling results are eno~uraged., m-owrvair. this
definition of each Ifso must be sxitoct.

Value If h 'esiltt s a value greater trier or equal Ln h C This tMeg avoliea to pesticide parameters where mie
a~ele-uon limit report ale value idenbtfca1,ol ras been confirmed by GCIMS, Single

component Pesticides 1 Onqut it the final extract
U r1.iAtes comitio~urd was analyzed for but not detec'rxa should be confifrmed by -GOMS

BI-.p rt th rrnn'mum detection lmt for the Sarripe With
"th U (eg 9 1U) based ott necessary ccmrentrsinclr a This flag is used when ftr analyte is found in the blank
dilution actions (Thts -0 not raceasarry the instrumentM asswell aseasampie It indirates possible/probablo
detectioni limit) Th footnote should read. U - blank contaminratton and warns the data user to take
Compound was analyzed for tbut riot detected Tte appropriate action.
number is the minimum attainable detecton mt l or
file sample

other Othier specifIC ftags and footnotes may be reqluired to
property define the results. If used, they must be fully

S Indicates an estimated value This #tag is .jsed either descrbed and such dascnption attached to the data
when estimabrig a corcar~tratior for tena livery Summary report.
denuffied compounds where a 1 1 response is assumedI NA Not Analyzed.
Of when the MsIsi $Octrhll data irdinatod mhe Dresonce # See Cover letter.
ot a compound trat meets the identficution crriten but NR Not Reoouired.
the result ia less V an the apiecifiel detection lmit but S speked Compound.
greater Mainre teo e ý10.1) If limit of detection is 1 Ougti 25
arid a cnceir's'ii ,i Wug is calculated, replor as 3.) 25

CLF 11/14185 For~t" I Pilepared by: Vý 510/85
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Q~mksAnalysis DOta Shut
(Page 2)

Concentration: MEDIUhM GPC Cleanup: NO

Date Eilracted/Prepared: 312719 A 2rAM Sepwafory Funnel Exb'action: VW S

Date AnatyZed: 4M1I/88 Contnuu Liquid - Liquid Extracton: 010 ....

Con~IL. Factor: OQlgM_3rn

C"B
CAS NumWs _________

Number ____________ 134."o uu~e~n I

11144 4~uqw~S'u 103U 1*404.7 em

3-8~ Nmx" IU wb6606

lgwu Madj. s

_________ 2- m"t 1U 1101404 66ev

624. ~ .. 7 ..... IQU fla

___ *-a Add Z~j

* 101.474j .4bwhropww 1060 U I ueuMawaut

.065074 4. Ne Uy9WOM 100 U M144al ~ 'n 10
* 0.54 .U.,,na~h~mi 160U 11741.4 106OdWUWt~i

low___ 10 U 2IW 100OIPuemfUu

____________ 2*424aP londugn 1000 U
______________________ 1000 U fbdwlS )Pn

"______ _______________ 1000 U 10144 Sgne2u34flrypmml

_________m lwoo U

7' .7 . CLF: w11i/es25

257 7 XJ 0MJ TR9A¶ P .



Organics Analysis Data Sheet
(Page 3)

Pesticide/PC~s

Concentration: MEDIUM GPC Cleanup: NO

Date Extracted/Prepared: 8/27/85, 9/3/85 Separatory Funnel Extraction: YES

0 flate Analyzed: 9/19/85 --- - Continuous Liquid - Liquid Extraction: NQ

Coa;1r.'il Factor: 0.11. 5ML

CAS
Number ugio
319444 Alpha-SHC so U

31945-7 Se.a-GHC so u

319-86M Defta-BHC 50 U

5,"8"-9 Gammra-8$HC (LUndana) so U

76-44-4 Hetclo ou

309-00-2 Aldrin 50 U

1024-67-3 Hoptachlor Epoxide 50 U

903-148 Endeultan I 10l U

"60-57-1 Dieldrin 100 U

n72-45-9 4,4'-OOE 100 U

72-20-41 Endrln 100 U
3=2"3-65-9 Ertdoulien 11 100 U

72-54-4 4,4'-ODDO 200 U

1031-074 Endoulfan Sulfate 200 U

50-29-3 4,4-00T 200 U

72-433 Methorychlor 1000 U

33494-7ý I E'dfin Ketone NA

57-74-0 Choclo e o0( U

8101-35-2 Toupde.ne 10000 U

12674-11-2 Arm<lof-10100 NA

11104-2-2 Aroclor-,22, NA

11141-100-5 Arocfoe-1232 NA

Ar4--9 =A-oc;*r-1242 1006 U

12672-2" Aroclt.-1248 1000 U

11097-6S-1 Arjclor-1254 1000U

11096-42-5 .1 Aroclor-1260 1000 J

Vi Volume of extract injected (ul)

VS - Volume of water extracted (ml)

WS= Weight of sample extracted (g)

't = Volume of tofal extract (ui)

V5 NR or WS 0.11 vt = 5 0 0 0  Vi 5

,LF 11,14y85 Form I Prepared by: _ 7/85

r\ ' "I
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Organics Analyud's Data Sheet
(Page 1)

K L~~Uaboraoy Name: ~HUfdlA m L naJLaMim~~ Cos. NO: 22t
Lab Sample ID No- 21521-4 OC iReWo No: _________________

Samiple Matrix: S6IL Contract No: AIR

Data Release Aufttrized By: Date Sample Received: 612WOB

Volatile Compounds
Concentration: Medium
Date Extra.ted/Piepared: 9/16/85

Date Analyzed: fid 18/5
Conc/DiI Factor: 100 pHNR

Pierceint Moisture: NR

ece'Nt Moisture (Decanted): NR

*CAS CAS
Number ________Number -W~

-487-3 ___ ChloronitatIMe ] 0 u U" 7474 1,2O4ctlroproperm20 U
- -7443-9 Smttiae00 u 1401641 200,SOsommn mu

7"-1-4 V" Cttlm1o 30 u 164 Thalluwt~hsW 300u
75-004 Chlervstumno su 11244.1611 200Su
75.032 Msthylef Chleulds Wu 794.60 Ne .d~weimuU

674-W Acetonie WCOu 71434 m,.. W

M8154-0 Carbon oaiiewe 20mu 100614I14 Soo..Oieopoei mu
7138-4 1.14)lchlr~ eireah m00u 110.71141 s~c Iwosdyw"Wnysveb unU

153.40 Trone.1.2-ftclortene U~ SU
67463. Cloreorom agou U174S4lesswne W U

U-~cere~ mu 117.134 sess0smealoW hav Soou

W*735. c~arbon Tmrt Weou 10.24-4 1.1.2j.Tservean ee mu
71.88-4 ________0" *V*=MM

3-25.5~dfiito ofba Tsr..nlogd mus 10be. *WrA.uut m

Value- 0 trsutiavlegro wlee~r twrm r qa the c Te mu 0042 applies muPsioprmtrsweef

For ~ ~ ~ ~ afona pesticide reslt Io EPA.l ine Melowr resWt musiae ued7~~~~ ln~ewoudoAd~dionlflasorw lcrats zlarngreuts efimragd. oni bysGs, Vi

Rpotio the rninum detecton limit lor th. tample withsoudb fm y
the U (esg IO'U) based on necessary conwirorV S This Nag is used whom fte analte is found in the blin
3'I'utiafl scoiA.s. (This is rnot nedeasonly the IleulntV a well as a sample. If indi tee possibiarmble
detecio meboiitl) The lootnot should read: U. blars Cntamination eind warms the, data user to owe
Cormpound was analyzed for but rot doetecl. The opproontsms esatr.

numbr isthe isreum anable deteacWiet for

COme Oltwe specific flogs and immtotes may be required to
joiogtly define the results. Rf used, ftey Must befully

- J h~~~Inducals wi sestmated value. This tagisot used Vitir deFsabe nd such deecripsnaatolisa
whom eaotmiatng a WonciiMtratiorr for iotenalef stu~ntary report
identified oniot nd- wh-ere -a 1.1 response a amounted MA Not Analyzed.
or when Vie mass soecival data vindicated the prsnc See caow letter.
of a compound that mveeth Ve identification croons but NR Not Required.
Vhe result ib IeeS then the spec01110001` deecin if but II Spited Compounid.
greeterlien zero Is a iU)i "limit of douatooim lougil
endsa ponceation at uaW is c"Imojlld. repart as W. 259

CLF I1/14/115 FoeinI Pmoarfld by: Ion5
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Organics Analysis Data Shoet
(Page 2)

Som~olm1Ho Conipands
C-oncentratlor.: MEDIUM GPC Cleanup: NO

Date Extraced/lPreoarod: E127185 A SM8/5 Sopaoraoy Funnel Eztruction: YES

Date Analyzed: 4/11/8__________ Cwtinuoum Liquid - iq%. id Extraction: NO2.

ZConc/CiL Factor: 0fl0M/fl m

CAS
CAS Numlb6Y __________U9%4

Number ___________ "qq9.4 _________W low___

{106Q&2 2 Phonod Me 100U 51-214 Z44-Ofrifroqftn*,so

71: !! ý1000 U .1Dt.....________ _____

low0 u 12114 2.-~uam_____

10.1 4l~~AkWWA 10ow U 944641"yultaas ____ 1000 U

N6.6&1 ____ 1- awbw.i1C0U 70M7-fl4 lamo~g u___ ____

ý-4S- 2-Mo"Ytiphoedo 100" U S&W!- Puonuma 1300

.,XU382-4 bIG(2-M.A~ad..mjrAE~hw 2000 U 1004"16 440ty"Ilmng 500 U

"ICS-- 41.holof,. 1000 U 52442.1 4d.nftl*.4M.tw1hv, 1

.6e21 84-7 N44ft?*4e.OProqyfatnfw 1000 U U-10" p4Itmgcdfphwf1ag,qa¶ 'P~40 J

1 ________ NRmbwmfl. ________ 311.7________1 'lo0 U

7"59.1 ________ 1000 84 PW o U

2AVI___m 2000 U U_____8 _______M___of 130M

I.L ___ 3.fo Add sow __"7_9_120

* ý &j4-06hkwomhonofn 1000 U 104____ 
=S_______________

___ __ __ __ ___ __ __ __ 1000 U ______ ________ __1000__

_______M~~diob~d~~w1000 U 11741.7 Wo(24z1"toP~f,"olm 800i

* 2¶o~$hna 000 U 2¶.4-4 _________low _

_____~~Iw 2-.~~aehi~00U 11744.04 -- cy Pht"Bloto ~ 1000 U
47-4 mormcAhmcdrrIdyfl is0lo U 2064N.2 Iqflmob2~uommWh" 1700

8&0&-2 ;4?r-Tth~mph.nd 1000 U 2"0.469 1S0kNi~munflttwne 1700
15-95- 2,4,S-YkhcompAna 500 U W32-4 ________~w 1000 U

'1~___2-Chk*sp-fthai.m Wo' U 19M"5 bfnde0e.23.CdIPwwwi omO U

1-NI&vogg-fltrwnn 5000 U 4 0fben4ah)Anthrvoe 1000 U

131-11.3" O t~holovI -Io u tl9Q aisots 1000U19--2 ShjNy. ;o U

20-0-6 A-ew~hltw-a 36=0

96-0-2 .mVUIMI 500 U 260

LiF: 1(Ioi1vus For," I P "anud by: 1 e. 7/95



Organics Analysis Data ShW
(Page 3)

* ~Concentration: MED4IUM am Cleanup- VI)

Date Extracted/Prepared: 827/5IBS 9/MS Separatory Fur.. -,* Extrcton: YIES

Date Analyzed: 91119185 Continuous Liquid - Liquid Extrac~tion: NO

Conc/DiI Factor: 0.11 0/SMI

CAS
Na~mber _ _ _

316-44 A**h-SOC O

$146-7 IO4H U
319464 De.IaSH4C soU

76.4"- I"*ww- 8 u
3S064" Akki~nS
102447-3 Napa~~ K wepd IOU

Smi ow" 100

72-85.0 10-01l U

3215 484 Enddewlan 11 100 U

-- 103147-4 EndMiiAbn 5i~ff 200U

W02"4 4 , COOT 200U

72-434 MOihM- tfi owIOOU

57-7"4 Chei.w 1000 U

12674-11-2 Aawukim "A

1104-20.ii2 Aresh.1l MA

11141-10046 Aliel e1222 MA

53646214 Aresi.124 1000 U

1nn267.0 Ateselis4 1000 u
1100740.1 A ý wo -124 1000 u
i100.5-§ Amcha-1260 1000 u

Vi Volume of extract injected (ul)

V.- Volume of water extracted (ml)

Ws. Weight of sample extracted (g)

Vt Volume of total extract (ul)

1097
vs aNR or W. a0.11 Vt X SM Vi a5

261
CLF. 11/14/85 IFOeMI PriiuiiiiiiiL........by 7=3

1111,11 0



-~ - -Organics Analysis Data Sheet
(Page 1)

Laboratory Name: California Anahytcall Lborallarles Inc- Case No: 21413

Lab Sample ID No: 21413:3 OC__ 0 Report No: NR

Sample Matrix: SOIL fA Contract No: NR

Data Release Authorized By: 74 4Date Sample Received: 6/21/85

Volatile Compounds
Concentration: Medi~m

Date Extracted/Prepared: 9/l 6/85

Date Analyzed: 9/16/85

Conc/Dil Factor: 1s0 0 pH:NR

Percent Moisture: NR

Percent Moisture (Decanted): NR......

A F CAS
lumrber u/g Number __ __ _ __ __ _

14 873 c oroithei ne 200 U 78474 l,2-01ctslaropropane 20

Bro Gromoethane 200 U ¶0061424 jTrans-11.3-O1clloropropenis 200 U

.l1-4 Vinygl Ohioq1a 200 U 172-014 TrIchioroatetiene 200 U
.103Chlaroatianes 200 U 12444.1j lnm hooi-ae20U

7S CO-2 Muishyllane Chloride SI00 U 7111,40-6 I1,1.2.Trflcitioroattunes 200 U

Acemorto 500 U 71-43-2 Senensn 200 U

i~0Carbon 04sujlfide 20~ U 10061.1.46 cis.1,"3.Olcorprespene 200 U

21 ___ ,--4~4o~hn 200 u 1-742.41110roethylvintsither 1000 U

,3s31.1,Of1chloroetllane 200U 75.25.2 Imoflotsme 200 U

Trane-1 2-01ichloroitenhs, 200 U 1101110-101 4-Mesthyll-2.Porihanone 5o0 U

161-3 Chlooform 200 U 591454ll 2-Iflsisanone So0 U

10-62I2-01chirogoelhanet 200 U 1127-11114 Tatrachlonoethiene 200 U

~332-Outanon., 90 U M34- 1.1,2,2-1'etrachicroathmnei 200 U

1.11,11.Trichioroeitir ; 250 106404 Totluene. 200 U

23-5 Carbon Telfrac;:url 200 U 10640-7 Chlorobanizenst 200 U

________ Vino Acetate 1000 U 100-41.4 Ethyilbaizens, 5W u

B rornodIchlorom thene 200 U 100424 Styrane, 200 U

Total Xyleries 200 U

Data Reporting Qusliffierr
For reporting resuits to E~PA, "h 'oiowing results quafihers a.* used.
Addionsi flags or footnotes eboiairni; results are encouraged. However. ti.
definition ot each flag must be eitaoct.

value It."h result is a value greater than or oilmai to Ste C This flag acboleas to pesticide Parameters where M'e
delect.*, limit, siport toe value dentificarion has been confirmed oy GO/M4S Sing*e

ComDonent OeSt1cidea 1 0M~ 10 itilefinal evtac
In r atse cor"Pound was analyzed for but notl defected should be confirmeod by GC/MSll
Pi,<c,1 the i, 'num detechon ormt for the sarroie with
!Ifi U (ag I=~ based on necessary c-oncentranoivU This flagis userd wten the attailyto is found in the blank
dilurcion actions. (This is not necessarily the rinatiument Us well as a sample. It indic,es possioletprobaoles
detaictioilii TI" footnote should read U - blank COntan'linatton and warns Ste data user to take
Compotund was artartized for but rnot detete The appropriate action.
numbers ta th mintimumn drtaunaie, detectori limit for
the sample

Met`e Other specific flags and footnotes may be recouired to
Oproeriy define the results. If used, they must b, fully

j Indicaters an estimated value This flag is used either described and such description attached to the data
when estimat"'g a 'xr-oear'trson for temla"vify summary report.
itentifiked corn~ounds where a t restx~niS is assumed WA Not Analyzed
or whem the mass spectral data ridicalod thea pese'nce 9 See covler letter 37 j
of a compound that meets 7* ite .deictifton crieraa Out NR Not Reduirrd. 57
the result IS less15'"an the 51>41,i06d dA1,Cl'0M h-it ri! s Spiked Compound.
greater tanzero leQ 10J) It limit of rluiir,etn is 10Pu%1 'i
a.de0 ~cnentratlonof 3ugA Is calculated. report as W.

1/114/55 Form Prepared by: ~ 10/85

N



r ~~Oganic* Analysis Data Shee
(Page 2)

SemlycatIe Compounds
Concentration: Low GPC Cleanup: NO

Date Extracted/Prepared: 8/27185 Separatory Funnel Extraction: YES

Date Analyzed: 9/11/85 Continuous Lquid - Liquid Extraction- NO

C~onc/DiL Factor: ..tQM(L

CAS
CAS ~Number VN

Number MOKg 5 2 1AgIwm20
106.35.2n u~ue 20U 14" 4 2.4*.O.tIM~rWn lowt U

111.44- bW-2-Cho~IW1)EXtur 200 U 100-42-7 low v~no

W57-4 A.."O 200 U 13244 ow.fckm yu

541.7-M 1,34* w 20 U 121-44 Z.4.O~n*meaWW 46u
10&-46.7 l.4XOlehobmbsuew IN...J..... uL.... !Ma 400 V.
10041-4 Senzy £BcobW 30 646 ufvg4id

63.69. 1,2.Okcoeeue0 U 700572.3 I- I 0
55467 .U'h2wno mU 6673-7 n~mwatM

M*3624-32. blE2ed g~~EthZ 4 U 1"4 r41Ahn~

106.44. .ueihIhenw~ no53442-1 40Vv..aw~ww

6214&.? NNM*604O~u-FoyA"AW vWf 20w U 004 M4Mf9Godh~mvmwfAmn6Q IO
67iiMi IcheeWeW 20 U 101454 4-8 1 .wo-w-IV all via! 2001'

66.66-2~30 Nrgumt iu 11".4-1 thhumcrlebgm"M

6675-S U-rpe __00______"__

1054740 24O,0yptiIU 120-12-7 ANtlvmw

6."54 lwonvel AME 1000U 8&744 0Su.SOtaUt

1111 blof-2-.he.eWey)M.Iie~ 4W0 U 206440 PkuMuUwe Ou

124- 2,A4cIehrovheww 200 U _ _ _ _ _ 200v

10".74 4.Chof. ARMG 00 mu WS6- S0aerM)Antheem awy
6746.3 Wexach~moedimem U0 11W41.7 bi,4.IhftthlIwt,)Pmhaithme*2

55.507 4-Ch~u'o.-S4WhylphwwA, 265 U 21641 __________ 400 U
$1.574 2-M4Rhylutbohaleut 230 U 117444 0WIu-OcdvI PthWoat 200 U
77-447.4 Wexachtomcwlopsmtadlemt M0 U 201. §*nzq(bkbF~ousuth~n 400 U
144&62 2,A.6-TrhchtohenaI w 24746.5 _f-botkpluanme 400 u

9646.4 2..-oohna I .4 3-enaeph # )PY so 400U
"1-w.? 2-ChLcrenaWhelen. 200 u 1554" h-dW4& 1±S..-d~ymw .w

-W4- 2.Nitmeutdtne 1000 U W7- ?)fbeft~ahBAnltiramww40U
131-11.1 Dfe.vW" Pthohlate 2w u I144-0 etoahO~ln 0

MI"66. ________________ MU 65 3
35.062 3-N Wto.nMtn 1000 U (1).- Caimol be **prawd Arom dphenytamine

CLP: 10/11/6 Fe" I P 9" bdy:

263



Organicz Analysis Data Sheet
(Page 3)

Pesticlde/PC~s
Concentration: LOW -GPC Cleanup: NO

Date Extracted/Prepared: &,27185 Separatory Funnel Extraction: YES .

Date Analyzed: 9/18/85 ________________ Continuous Liquid - Liquid Extraction:, NOL -______

Cono/Dil Factor: 1.4 5,ML - _ _-

CAS
Number __________________

319.144 Alpha-SHC I* U

310-U-? { ht41141C 3.0u

219-U4 *1 Des-IC 3.0U

5111414 [Gam~ma-IN1,C (LUnda.) 3.0 U

176-44-I NHpahik 3.0 U

309-MO-2 Ai~rn 3.0 U

1024467.3 Neptachlor Epaxide &.0 U

0509" Endc.LAb~ 1 7.0 U

I&0-571 Dielduin 7.0 U

?2-55 4,4'-OOE 7.0 U

72-20-4 Endtin 7.0 U

3313-6S-9 andoui~tan If 7.0 U

72.3" 4,4-4000 113U

1M031474 IndonLibn Soltaee 13 U

W029-3 41,1.4-01 13 U

72-43-5 UathosychWo 67 U

534g4-7r.- 5 Endrin Itiane NA

57-74.0 Chj nor 67 U

W1-32 Toxaphn 1170 U

12674-11-2 A ~DOW-10,16 NA

111110,111-214 Arociov-i22i NA

1111411-1164- Ae'oclar-1232 NA

5314-21.9 Arociat-1242 67 U

1121572-294 Araclo.1248 67 U

11097-49-I Armciof-1254 67 U

111096-412-5 Aroclot.1260 67 u

V. Volume of extract injected (ul)

Vs. Volume of water extracted (ml)

W,= Weight of sample extracted (g)

Vt . Volume of total extract (ul)

Vs NR or W. 1.54 V, =5000 Vi 5 5

CLF 11/14/85 Fvnrri I Prepared by: •... 7185
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urganics Analyst Data Shet
(page 1)

Lob Semple ID No: 21M4E OC Ropws No: MR
Sarroe Matrix: SO~L Contract No- MR

Data Release Authorized By,: Daw sSample Recemlvd: 61/3

Volatile Compounds
*Concentration: Midumll

Date ExtroctediPrepared:, 21/3

Date, Analyzed: LB/a0
Cornc~iD Factor: 100 pNiNR
Percant hioisture: UR

Peicn Moisture (Decantd: HR
CAS CAS
Number _________ Number_______

7443-1 MauathmuU 10"61424 soelt. . u
7601_____ *,,e c~wko meu 7&M14 YuktdwosemneSo

n-5.04 cNw~eateene u `114444- lmW~rmd~ US

754 U-esmi CWW~ f mOu 71.4-0 wa mu

M1.1" Carbon Oeuifd mu 10"61414 ui.,-hervpt u

725-4 1,l4Dersefln mu 1W6734 3-"o wiivh . iN

71-38- Tas1.2.Os *vee hwui mu0 IS 1SI Ua m U

%4 7416-3 aN'oa" meu MI-74 M mu
107-OS- 1.2.Obds -Aw Meu 117-164 'reairuh u

I,76-u-s 2.Okflnes mou 79.4-I I.I,,u-TOWaateo@a,,10 mu
71-151114 1,1,14-tdnorothtemu muO 1011-414 7eo mou

% -23-5 Carlos" 7et;-hirlels mu 1101114" Clme0on u
10306.4 Vke,)Acetate logs u 10&"1 M*um u

Total Kyle ee mu
Doe*a ReuIS CadkeeMe

For oppng !eeaW to EPA, the told"-i results "Oifler we wsed.
eAddebov flags otoo~s zirn stD Oe~'e.Hv.m

d.AlUbW o sa w~ flat; must beisemlaki.

value F tew eslt is a vgue greeter Mhan or eql 10 ft c The log mlolies to peswtde Powhwnues whoere to
daSclwf hims. "ort I* vaiu d"AmNMiao has been Cnfinihed by GCMS. Swingl

awoarmnon Peolticdets 3.1 OngA in me kw eel d
Ui lidicAtft Gongoufld was analtyred lou but tis eoted lc be wp*Me by GCIAS

ReOW. fte Inwitum desteol Illi brOe ths tiphle wvm
reS U (a0g I OU) based oni loeCsail ooovrlasstovV3 7i 5 fagu dwe e aif sfut ite
dplubwi aOns. his is rict mieemsrwy " ie rlameft as WN as a a Itue S m mabpwEpombeie

lolcm W.) i otei should read: U - 3MWw~coomwuabm and mwanwme-user ed
"uW itd for

Aoefly d fltem remlule. V used. they triust be "~
J Indsictse an estimaed value. Thes Rag a used 1 w dealend Suatn deeapoon suabdMe 0 me der

whetn sewrieng a conowrit frso NM terav" w" S Iw~eor
'deomtfed cormunds wherwe a 1: I onwse is usnuied MANoA n"d

* - ~or w hen tieass wi~ddtal " no fated "h "ssei= # Sal Aow tene 1133
o wooiu mt ees e du on meabut "it Not Reqtuied.

me* result i S" 11W t Ien me 0,peat I dek~tec IIIl but 6 Spike Coungowd.
gltiW o w'o (a W), If I'initofdeftecomoniI~l 265

end a Itanenvation 3Wis calculated, toaged26
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HUNBC-R209

Organics Analysis Data Sheell

(Page 2)

%I
Semnivolatile Compounds

Concentration: LOW GPC Cleanup: NO

Date ExtraCiedlPrepared: 8127'85 Separator,' Funnel Extraction: YIES

Da!e Analyzed: 9/12-85 Continuous Liquid - Liquid Extraction: NOQ

% Conc/iDL Factor: 29QIML

CAS
eCAS Numbtef Ug/1(

Number Ug/Kg n1324 Ap-ansphthene 200 U

108%-95 Phonol ~2w u 51-2864 2.4-Ofnltrophefloi 1000 U

It __14 __ b1*(-2-Chlorctlhyi)Etlhw 200 U 100-02-7 4-Mllroohonal 1000

541'f311 1,30Ochforobenzen. - 200 U 121-14-2 ;,4-01nftrtlmuen 400 U

106-46-7 1,44-Olchloronzeno 200 U 606-20-2 2.6-0inllwrofouen. 400 U

100814 Senzyf Alcohol 200 U Me82 lthyphthalate 200 U

9550.1 I,24Olct~oraberuen* 200 U 7005-72-3 4Chiloroplhenyf-phwnytethwr 200 U

3"-487 2-hethytph~fno1 200 U W3-.~7 Pluorens 200 U

3%638.3240_ b~s-ehlrIeom19opyI)E htw 400 U 100-0146 4-Nltramnlllne 1000 U
1045 4-UtthytpIh.nof 200 U 33A-82-1 4,6-01nftro-2-Methylpheno1 400 U

~ -4- NNfroe-O-~Orp~,anln L 200 U 9&-3048 Nroee.1fphen.larMne() 200 U~

67__72 __1 Hexac. 'woslhane 4 200 U 101-85.3 4-8ramcp ýenyf-phenyfether 200 U

98.95-3 Ntfrobenzene ____200 U 112-74-1 Hqxachforobenztne 200 U

rs qr~- I___ luo~ohone - - 2M0U 7-EPentechlorophenof 200 U

__8_75- __ 2-Nfllmphena j400 U I5-0148 Phononthren. 200 U

M-67' -24-oiMethjjPhe--ol 200 U 120-12-7 Arithrecen. 200 U

3 ____" _ Bonzdc Acid P 1000 U 64-74-.2 Dl-n-Butylp~hathate 200 U
11i.01 .1 bi*(-2-Ch~orcwfoethoeMethan uC U06-4440 Fuorentheno 200 U

-812 2,4-01chlorephonol 2)o U 12g0-00- pyre"* 200 U

9203 Naphtuhene 20iU 1-94-1 3,3'-0lchfarabsnzldlrw 400 U

4748 4-Chloomnfllne ~ 200U 5-..&5-3 J Bnz*lb)Anthrvc~n* 200 U
98- 3 Howschlof*Weidlene 100 U -117481-7 tl.(2 -Ethyl hexyW) Plhhelof 9 200 U

ei ___ 50- 7 4-Cloto-_- __hylphano 200 U 218-01-0 Chrysone 400

7-6 _ 2-Methyinaphthelene I 2M0 u 117-94-0 01-n-Oclyl Phlholate 200 U

_____ ezclocylo _fldlere 20 20549- 9enro(blFluorvnthen 400 U

38-0&-2 2.4.I-Trichlorophtten 200 U 0 207-08.9 SonroWkFluoromthone 400 U

10% ___9" _ 2.,3Tlchfaophernol W__9 012.8 Benro~a~rn 400 U
11 .57 -chloronsphiholons 20 U13-3%-5 Imdeno 12-cd)Pyrono 400 U

______________ 2-f000fln U F3-70-3 01benjgs,h)Art1hracon. 400 U

11-11.3 Olmet1hyl phtheflef no0 u 191Wý4 2 8*nzo~jhlI)PeryI no ....
~8-6J AceitepLihyleno 200 U

ý392 ý 3-NflroanI:,. [ 00 U J (1) - Cannot be separated from diphenylaniine

I LF 10/11/85 Form I Prepared by: 7/8S
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Organic. Analysis Data Shoot
(,-igs3)

Co~ncenraion: LOW GMC Cleanup: 00

Date ExtracteddPrepared: W215Sepwatory Funnel Extraction: YES

DaeAnalyzed: 2/19105 Continuous Liquid - Liquid Extraction: NO

-Number _____ ___

3.1644 OAWN-PC SO0U

"540.8 Goram4NC (Lk~dawl I.0U

10"4474 !s.W; lf Epoxide ______

7.0 U

7554 M4OM 7A0U

72404 Eu4 7.0 U

ZIM414 EfAIuseiIh N 7?0 U

M " 4.067.0ilillU

110*42 Aeeuiujv.126 67.0 SOU

WM4" WeGOht of0 sapeetrce

111644" m11135M

121 Amle-26 bv.#

CI0F.0. A11114/125 67.0 I vpmd7



Organics Analysis D:t"a Sheet
(Page 1)

Laworatory Name: GBflMIA Anotac1UL~tWM1t!le.Ifle Case No- 21521.

: ao Sample ID No: 23591 OC Reoor No: Nil
ý,dmrpie Matrix: SOIL Contrat No: ?41

Data Release Au.thorized By: /~ 1  4Date Sample Received: &129/83

Volatile Compounds
Concentration: Med11uM

Date Extracted/Prepared. 9/15/85

Date Analyzed: 9168

Conc/DiI Fa-.tor 100 pH:NR

Percent Moisture: NR

* Percent Moisture (Decanted): NR

CAS CAS
N4umber u/g Number
74-87-3 Ctworemehaties 200 U M4-74 1,2Nclcauopropenot 2001 U

*relino thanes 200 U 100141024 Trane-11.51-Dichloeeproperfae 200 U
M1-4 Vinyl C2herlde 200 U 7304Tirlchloroefthene 0

1,S-00-2 Cdoresthane, 200 U 124411*1 Dlbreornhloi'omehane, 200 U

1- 75-O02 Meil hVfess ChI . 0 UN 758 1,1t2-Trflchlorowthanet 200 U

67-41 cellone SIX0 U 71.43.2 Benzene 200 U

7 5- 15. Carbon ~outetjIfde 200 U 10061.014 cI..1,3-Dfchiwororpna 200 U

53454 1,1.Olchloamethene 200 U 110-754 2-0tiorowthytvlnysither 1000 U

75-44-3 1,t.Olc~moehane 200 U 71.54 -Mitt 200 U

* 6-05Tranf.-1 .24.Ochlqe hene 200 U 101-W1$ I-Met hvl.2-Pentanone 500U

- h~Ioni200 U 561 .794 2-Hetanone, Sao U

107-06.2 1.2.Oichlonutalhine 200 U 127.18.4 Te rchomoelhne 200 U

75413 24uLtanane am0 U 73.34 1.2,2-Tetrachforowthane 200 U

't'.5&-6 1,11,11.Trihlcovoehare 2w U 108.114 To~tWen 2W U

"-23-5 Carbom Tetrfoe~de 200 UL 10114047 Chlorrobenzen.t 200 U

______ V"ny Acetate 1000 U 10O41.A Ethylbesizene SIX0 U

I-7 romodleialromelohane 200 U 100424 stywraies 200 U

Total Kytenee 200 U

Data Naipotting OluUII*I.VU
For reportng results to EPA, tie Pojo.wing results jfi~lrs are used.
Additional Mag "rl~Motes explaining results wear sturaged H4weve. fti
deflinition of=0*ifla must tie togicict.

Value, It fte result Is a value greter Itt-'u of equal to Mtt C This ffag applies to pesticide parameters where the,
daefeCto limnit. reigorti vaue identification tias been confirmed by GC/MS. Single

conmponent Pesticides 1 Ong~ul in tie final sxvact
U Indicates oomoour4a was analyrZed for but riot detected sibould be confirmed by GC./PM

Repor thfe ý,r'-mumn detection limit for the seramp-4le
?ne !j !4 g I OUl Dated on necessary conrceniratorv a This flog is used when the anatlyta ts found in thre blank
dilu tnfsctiois (This is niot niecessailiy tile instrument as well as a Sartole. It indicates poas~bte/Drobablei
detectiolimit) Th footnote should reaid. U -blaril cnarnnantiort snd warns the data user to Mks
Comnpound was analryzed for but riot detected The aoenwate einiton.
number is tile finifiulil attainable defeti~on limrit for
the sample,

Mite Otiie specific Itags anid footnotes may be required to
property define Mer results. If used, they must be fully

J indicates an estimatfed value This ftag is used ettiat descnbed and such description attadlied to tie data
when estimating a minCtintralion for isi-'allvery, Summary report.
ýdentifled cornltounds werwe a I I respon so is assumed 11A Not Analyzed.
or M'hI tie mess spectral data nd-cateld the presence I See cover, leftter
of a compound Vial meeito thof i lennficaticn criteria but 4R Not Required. 1 6
the result is less than the $Pecit ad defection limit but S Spilled Compound.
greader than zero Is g. 10J) IllI mit of detection is I wg
anid a 00ntlcantration of 3ug/l is alcuJilated. report as 3.1

11/14/85 Form I Pilapared by: ~ 10/85
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Organics An**[*i Data Sheoo
(Page 2)

Smln~olliatH Compounds
Concentration: LOW GPC CJeanup: NO
Date Extracted/Prepared: S/271B Separatory Funnel Extraction: YES
Date Analyzed: S11 2183 Continuous Liquid -Liquid Extraction: NO .

Conc/Dil. Factor: 2('IIUL

CAS
CAS Number _________

Number 01199__ 32.U4 ____ 2w0U

10&9&12 -9.c 200 U 6.42.4.Okh061Imo lo0 U
111-4"4 bdftK-2-Chwuefl)Effwr 200 U 10047 _ 6-mbfeInalA051
W$.,-4 2-ChWovh0 we0 U 1324449 0Ibse"wftMu

;?&I3. 1,34YlM, ' mnt" - 20U 121-44 2.4OfnkiIv.Isw 400U
106446.7 1,400cwainnnine M3 U 400 lsut
100-614 Setml AIoahMW mu ~Duh~g
W5.801 1 2-OM~arobetwmne 200 U W-6.2 1 l....I .s..,w

"41-74. 2-"shyfphWI MU 0&5 66.11. Ru w 200 U
26696424 baIMmmmmlEthwr 410 44f1"vus000n
100.44. 4-MuthylItunaI 30S..UL...... 8344061 4.6.Oik411egl~w1gw~ w6 U

M___41_ 08 rg00 a,. W306 M4Mi..i. mu .n

2002. 'cmumnmu 146146.3 -410 . .....viher mwu
04"4 Nlmrbwo,.m 3U 11"44 WN" -1

73.00. 490o-ome UU 07404 PsnbehlavftoA1 mI

66.75. --rpeo 400 U 16414 2"flfttU.
10547.0 _;4.4M.Ih~jpwnto1 m0u 131. IWMuw -Mu
638548. Senugic AM ~ 10w0 U 84.74-2 014,.suftwhwefhaat 200 U
111ai. b*-2-Choiuw**o wMenthww 400 u 206.4" ParswmMet mu

120434~20 2..~~i~ewu 129404 eamt 200 U
12042-1 1.2.4.T 10 kwambelI M 8943-7 v* wP~ht@uMa MU,
91-2. 200eWn mU 9i.4W-1 &S4cmheo~wudn* 400 U
106-474 C4hfomuffin m00u 1046 Sseuo*aIAnt~mm. 200U
6748.2 WHach~ArbA~dIsew0 g00 11741.? Me*gEthv1h)Phthsiat9 mwu
53.80.7 4-ChhM*3.hyfphen1 m00U 213414 Chmen. 400 U
91-574 2-MatyI1mop1htheene 200 U 117444 OIv-Wcv1 Phhlhalto 200U
77-474 Hexaichkieucyme oiepmaI 200 U 2064W.2 8611200)Mucqmihen 400 U
664062 -2.4.6-Trihlomoftal 200U a 20"46 .. bFluornwn 400 U

3.3.4 .48-Tch~rotenI 63.24 3ene~aPw v 400 U
9146.7M 2.hu~ao~hn 200U 349.6 Inm00l.S4Pmn

0&-74.4 2-NNroeniuln4 1000 U 5337043 Dibernzi.h)Aritfa"m 400 U

131-11.3 01mWhyt P~helsfe 200 U 191-24-2 3.nGo-ph~flqryl 400 u
20&934 A&SM04e!n M0 U11 6S
143.2 2.Nhroaniflne 10c0 u(1- CMWot be Walerad frch, dOph lnlrm~e

CLF: 10~/11/85fI~ Prvured by:
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Organics Analysis Data Sheet
(Page 3)

APestici3.0 U

Concenration LOWan. 3.0 Ulaup

Numbe.0 UW

3194a4 Alph Epoxid. 2.0 U

319"4 deft"HCn 3.0 u

OleldammanH 7Udne.0 U

4,4-OC 7etcho.0 U

30-- kr~an 7.0 U

11119-141.11 E 'dwifan I 7.0 Uo

72-544 4,4.00E 12.0 U

10214074 End, Wian Suffat. 13.0 u

5029-3 ,'-O 13.0 U

72-43-3 Mothoxychlor 57.0 U

SU1,B4-r .5 Endrin Kswn. NA

5T7 74.6 Chavdone 67.0 U

OW -5.2 Tozaphww ~ 670 u

11 104-2M2 Arackot-122l NA

111411.15S Araoci=t1~ NA

53W9-21-4 ArOWo.1 242 67.0 U

121172-2114 Amefor-41248 67.0 U

1109749.1I Arocior-1254 67.0 U

1106-42-5 Aroewio.260 67.0 U

V - Volume of extract injected (ul)

V.-= Volume of water extracted (ml)

Ws- Weight of sample extracted (g)

Vt . Volume of total extract (uI)

Vs NR or WS =1.5 V, =5000 Vi 5 1 6

CLF. 11/14/85 Folyn I Prepaed by-~ I 7/85
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opnODzoE PRIOR=Y PoLWTnT
(2G 4 G Subcontract No. CIS-13O761-KAX-177-45)

INORGANIC ANCALYSIS SHEE"T

L&B NAME: CALIr.AXAL.ZA3. CASE NO:
SOW NO.: 784 1 C R". # ~
L"B SAMPLE NO.:_ ____ DATE:

ELEMENTS IDENTIFIED AN D M ArJWMED

MATRI: ________ TS: WG/XG
DRY WEIGHT

ELEMENTS. *METHOD

2. ANTIMONY .... P
3. ARSENIC ..... P

5. BERYLLIUK. .. P
6. CADMIUM.....P I j' ZL
a. CHROMIUM .... P4410. COPPER ....
15.MZRCURY .... CV -f016.NICKEL. . .... P
l8.SELENIJM ... * <_
19.SILVER. .. ...
21.THALLItTM.... *F
24.ZINC.*. . ...

25.CYANIDE ..... C ant

C012MNTS:

ICP Interelement and background corrections applied? Yes.

A.A corrections c.ýsist of Zeeman affect background correction
on Perkcin-Elmer 3030 instruments and correction of background
absorption by D2 lamp on Varian 875 instruments. Correctionsu

* are applied betore generation of raw data.

FOOTNOTES:
NR - not re~.iired by contract at this time
Value - If the result is a value greater than or equal to the

instrument detection li-ait but less than the contract required
detection limit, reort the value in brackets (ietlO)).
Indicate the anal~~ca: method used with P (for ICP/Flame AI)
F (for furnace), or CV (for cold vapor).

U - Indicates elemcnt was analyzed for but not detected. Report with
the detection limit value (e.g., (lOU).re u oth rsneoE - Indicates a value estimated or not repotddsoteprenef
interference. Explanatory note included on cover page.

S - Indicates value determined by Method of Standard Addition.
R- Indicates spike sample recovery is not within control limits.

* - Indicates duplicate analysis is not within control -limits.
+ - Indicates the correlation coefficient for method of standard

addition is less than 0.995.

2' 0
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.. /MODIFIED PRIORITY POLLUTANT
(EG & G Subcontract No. C85-130761-KAM-177-85)

"INORGANIC ANALYSIS SHEET

/ ]LAB NAME: CAL=F. ANAL.LZAB. CASE NO:
SOW NO.: 734 QC RPT.#
LAB SAMPLE NO.: C7A q/- DATE: 4

ELEMENTS IDENTIFIED AND MEASURED

/ATRIX: C UNITS.: MG/KG
DAY WZEIGHT

ELEMENTS. . •-ETHOD2. ANTIMONY .... P •
3.• ARSENIC ..... P
5. BERYLLIUM...?P
6. CADMIUM ..... P
8. CHROMIUM .... P
10.COPPER ...... P"1 l-. •LEA-D ....... *. P /o
15 •MERCURY .... CV" 10• 1 t)
16. NICKEL ...... P, <
i s•SELENIUM .... P .,-/
19. SILVER ..... ** < r, L"
2 1. THALLIUM .... F
24.ZINC P ..... .P
25.CYANIDE ..... C C___.__

COMYXNTS:

ICP Interelement and background corrections applied? Yes.
'A corrections consist of Zeeman effect background correction

3n Perkin-Elmer 3030 instru'ments and correction of background
bz•orption by D2 lamp on Varian 875 instruments. Corrections
:- applied before generation of raw data.

:jR - not required 1y contract at this time
Value - If the result is a value greater than or equal to the

instru•ent detection limit but less than the contract required
detection limit, report the value in brackets (ie. [10)).
indicate the analytical method used with P (for ICP/Flame AA),
F (for furnace), or CV (for cold vapor).

- Indicates element was analyzed for but not detected. Report with
.he detection limit value (e.g., <10U).

- Indicates a value estimated or not reported due to the presence of
interference. Explanatory note included on cover page.

- Indicates value determined by Method of Standard Addition.
- Indicates spike sample recovery is not within control limits.
- Indicates duplicate analysis is not within control limits.

Indicates the correlation coefficient for method of standard
addition is less than 0.995.

272
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FORM V
SPIKE SAMPLE RECOVERY

L&3 NAME: CALIF. ANAL. LABS. S A & E CVD

DATE: 3/1?- HCPIlu- C-, .2-0 /MATRIX: UNITS: ppb
COMPOUNDS CONTROL SPIKED SAMPLE SPIXEDMETALS: LIMIT SAMPLE RESULT ADDED

SR RESULT (SR) (SA)
ELEMENTS.. METHOD (SSR)2. ANTTMON•Y.... p 75 TO 125 55 .. o /4

S3. ARSENIC.....P 75 TO 125
5. BERYLLIUM...P 75 TO 125 <j~r6. CADMIUM.....p 75 TO 125 

7 "8. CHROMIUM....p 75 TO 125 -10-COPPER......P 75 TO 12512.LEAD ........ p '/5 TO 125"15.MERCURRy.... CV 75 TO 125
16.N'ZCEL*..o...P 75 TO 125 1/
18.SELENIUM .... p 75 'I 125 7119.SILVER ...... p 75 TO 125
2 1 -THALLIUM .... F 75 TO 125 I24.ZNC ........ P 75 TO 125 = .77)"5.CYANIDE..... C 75 TO 125

SOMMENTS:

273



FMVI

DUPLICATE SAMPLE RECOVERY
LAB NAME: CALIF. ANAL. LABS. EG & G ID NO.:

DATE: 1
MATRIX: _ 2'z_ UNITS: ppb

COMPOUNDS CONTROL SAMPLE (S) DUPLICATES (D) RPDME TA.LS: LIMIT

EL.-E-7-NTS. .METHOD
2. ANTIMONY .... p 

__P_ Z2 P/p3. ARSENIC ..... P
5. BERYLLIUM... p
6. CADMIUM ..... P <,.. O
S. CHROMIUM .... P
10. COPPER. .... P -
12.L.EAD........p P ~15.MERCURY .... CV .,, -
1 . NI CKEL ...... P ...
1 8 . S E L - ,?I UjM . . . . p.... / ...... " 

... l•19 SILVER ...... p

2 1. THALLIUM .... F
24.ZINC ........ p P
25.CYANIDE ..... C 

_ A-_...1

pnn3
2 74

• - '- . . . - "' , . .



ZG&G ID NO.

(EG & 0 Subcontract No. C25-130761-KAM-177-$5)
INORGANIC ANALYSIS SHEET

LAS NAME: CALMFANAL.ABD. CASE NO:ý1//
SOW NO.: 784 QC
LAB SAMPLE NO.: g/1413-A, DATZ:

ELEMENTS IDENTIFIED AND MEASURED

_ _TRIX: UN__/_rWITS: XG/1WDRY tizzan

ELEMENTS..METEOD
2. ANTIMONY .... P U
3. ARSENIC ..... .P
5. BERYLIUM ... P
6. CADMIUM..... P
S. CHROMItIM....P qII

15.ME•CURY ..... CV
16.NICKEL ...... P R .4
18i.SELENIUM .... P 7 , 7)
19.SILVER. .... P
21.THALLIUM.... F
24.ZINC ........ P .... ... _

25.CYANIDE.....C __,__,_

COMMOTTS:

ICP interelement and background corrections applied? Yes.

AA corrections consist of Zeeman effect background correction
on Perkin-Elmer 3030 instruments and correct on of background
absorption by D2 lamp on Varian 875 instruments. Corrections
are applied before generation of raw data.

FOOTNOTES:
NR - not required by contract at this time
Value - If the result is a value greater than or equal to the

instrument detection limit but less than the contract required
detection limit, report the value in brackets (ie.[10]).
Indicate the analytLi-al method used with P (for ICP/Flame AA),
F (for furnace), or CV (for cold vapor).

U - indicates element was analyzed for but not detected. Report with
the detection limit value (e.g., <IOU).

- Indicates a value estimated or not reported due to the presence of
interference. Explanatory note included on cover page.

S - Indicates value determined by Method of Standard Addition.
R - Indicates spike sample recovery is not within control limits.

- Indicat'.s duplicate analysis is not within control limits.
- Indicates the correlation coefficient for method of standard

addition is less than 0.995.

1 Q ~ ej

275

""". .y,



SPIKE SAMPLZ RECOVERY
...AB NAME: CALIF. ANAL. LABS. EG & G ID

DATE: /?6MATRIX: =,ll- UNITS: ppb
COMPOUNDS CONTROL SPIKED SAMPLE SPIKED % RMETALS: LIMIT SAMPLE RESULT ADDED% R RESULT (SR) (SA),, z :X."•,'TS.. ETHOD ( R
2. ALNTMOIT .... p 75 TO 125 -3. ARSENIC ..... P 75 TO 125 75. BERYLLIUM...p 75 TO 125 -6. CADMIUM ..... P 75 TO 125 ,
8. CHROMIUM1A.... P 75 TO 125J.O.COPPER ...... P 75 TO 12512.LEAD ........ p 75 TO 12515.MERcuY .... CV 75 TO 125 A// fie16. NT C ?ML...... P 75 TO 125 

-a -s !:.EN 1124...P 75 TO 125 2..19. SILVER...... P 7.5 TO .12.5
24.ZAINC........P 75 TO 125 

Ar2't.TINLAL........F 75 TO 12525.CYNIDE ..... C 75 TO 125

3. -Qx•-NTS :

2; .q.i

%I .... 
°



rx Vz
DUPLICATE SAMPLE RECOVERY

LA-B NAME: CALIF. ANAL. LAWS. a0& a~ 1z0.8

DATE: _____

MATRIX: ______ aTS: ppb

* COMPOUNWDS CONTrOL SAMPLE (S) DUPLICATES (D) RPD
METALS: LXIMI

* ELE-MNITS..XETHOD - __

2. ANTIMONY.....P9
3. ARSENIC .... rji/-
5. BERYLLIUJM... P -1
6. CADMIUM ..... ? P -5e

S. CHROMIUM .... P 1ý414
10. COPPER. . ....
1 22LEAD ........ P lo____7

15 -MZRCURY . .. . CV/7

19-SILVER ...... P ___

21.THALLIUM ... .7 -F ___

?4.Z11' .... P
25.CYA]IDE ..... C __

-0'OMýNTS: Antimony and nickel were not flagged with an ""for H~gh RPO
because the values were only at the detection limits.
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MODIFIED PRIORITY POLLUTANT LIST
(EG & G SWbcoantract No. C85-130761-KAM-177-85)

INORGANIC ANALYSIS SHEET

LAB NAME: CALIe.ANAL.LA3. CASE NO:
SOW NU.: 784QCTP.
LA.B SAMPLE NO.:______ IACTZ: 7

ELEMENTS IDENTIFIED AND MEASURED

MATRIX: _________ UNITS: MG/?KG
rRy W-IGLZT

ELEL--NTS. .I14THOD
2. ANTIMONY .... P P
3. ARSENIC ..... P P___.
5. BERYLLIUJM ... P P______-
6. CADMIUM.....P
8. CHROMIUM.... P
10.COPPER ...... P ___ ,__-
.12. *EAD ........ P P,-
15.Y--RCURY .... CV _________

16.NICKEL ...... P P_ _

18.SELENIUM .... P
19.SiLVER......P __ , _ _

21.THALLIUM .... F
24.ZINC ......... P P_ _ _ _

25.CYANIDE ..... C L)

COMM"•NS:

Lnterelement and background corre-tions applied? Yes.

:orrections ccnsist of Zeeman effect background correction
e in-El.mer 3030 instrvents and correction of background
;:ption by D2 la=p on Varian 875 instru.ents. Corrections
ipplied before generation of raw data.

not required .v contract at this time
.2 - If the result is a value creater than or equal to th& ,ý,

instrument detectiun limit but less than the contra•t/required
detection limit, report the value in brackets (ie. [it]).
Indicate the analytical method used with P (for ICP/Flame Ak),
F (for furnace), or CV (for cold vapor).'.z-icates element was analyzed for but not detected. Report with

.e detection limit value (e.g., <10U).
rn icates a value estimated or not reported due to the presance of
..terference. Explanatory note included on cover page.

..ndicates value determined by Method of Standard Addition.
"--.zates sp.ke sar-ple razovery is not within control limits.
-iiates d,;plicate analysis is not within control limits.

.nd:cates the correlation coefficient for method of standard
',kdition is !ess than 0.995.

?Cn)

:' 7 C t i



SPin SAMPLE RECOVERY
LA3 XAMZ: CALZY. IAM. LAWS. t•D

DATRZ:uA~C-e-2
)IATRX: v XXTSs ppb

" COMPOUNDS CONTROL SPIKZD SAMPLE SPIKEDMETALS: LIMIT SAMPLE RESULT ADDEDT : -RESULT (SR) (SA)

(SSR)"• ~~ELEMENTS.. METHOD s)

2. ANTIMONYUM...P 75 TO 125 -'" -
3. ARSENIC ..... P 75 TO 125 "
5. BERYLLIUXM... P 75 TO 125 c
S. CADXIUX. . .. .P 75 TO 125 CTc5-
S. CHRO~aUM.... P 75 TO 12
10.COPPER ...... P 75 TO 125 _M2-l/,
12.LEAD.. .....P 75 TO 125
15.MERCRY....CV 75 TO 125

* 16.N;CKEL ...... P 75 TO 125 2,7 _
18.SELENIUX .... P 75 TO 125
19.SILVER ...... P 75 TO 125
21.TTHALLIUM....F 75 TO 125
24.ZINC........P 75 TO 125
25.CYANIDE.....C 75 TO 125 _____- _

:OMMENTS:

'p

27
11

L
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DUPLICATE SAMPLE RECOVERY
LAB NAME: CALIF. ANAL. LABS. EG & G ID NO.:

DATE:___ __MATRIX: cC •, UNITS: ppb
COMPOUNDS CONTROL SAMPLE (S) DUPLICATES (D) RPD-METALS: LIMIT2

ELEXENTS.. M=THOD2. ANTIMONY.... $•.' 9 03. ARSENIC ..... P_..../_',
5. BERYLLIUM.... P n
6. CADMIZUM..... P.10.COPPER .. .... P,_ . -) -

12.LEAD. . . .. o. 77P15.MERCURY.. .CV A_1
16. ILICAL ...... P P: --
IS SELENIUM .... p n• !9. S ILVER.......p 

<0 (
2 1. THALLI-M .... F ....F
24. ZINC ........ p- z".-.,
2 5 . C Y A •t D 7 ......C... • ,

S. O-MMENTS:

P%.

C.

'- _•oP C N
It-



MODIFIED fPZORI•? POLZ,?TAT I6 ST
(20& Subcontract No. CIS-130761-YAX-177-65)

INORGANIC ANALYSIS SEET

SOW NO.: 784 O¢ .T-,
LAB SAMPLE No.a______~T: -4717.7

ELEMENTS IDENTIFIED AND MEASURED

140 MATRIX: .....L ... . UN TS:

0 CDRY WEIGHT

ELEXNTS..MZTOD
2. ANTIMONY....P 4'1,)
53. ARSENIC ..... P ______6. CADBIUM .... P _ ._,

8. CHROMIUM.... P
10. COPPER.. ... P
12.LEAD ........
""15.MRCURY .... CV
16.NICKEL ...... P
18.SELENIUM... P
19.SILVER......P
21.THALLIUM.. .F
24.ZZNC........P
25.CYANIDE ..... C

COMMENTS:

ICP Interelement and background corrections applied? Yes.

AA corrections consist of Zeeman effect back7round correction
on Perkin-Elmer 3030 instruments and correction of background
absorption by D2 lamp on Varian 875 instruments. Corrections
are applied beforo generation of raw data.

FOOTNOTES:
NR - not required by contract at this time
Value - If the result is a value Ireater than or equal to the

instrument detection limit but less than the contract required
detection limit, report the value in brackets (ie.[ICJ).
Indicate the analytical method used with P (for ICP/Flame AA),
F (for furnace), or CV (for cold vapor).

U - Indicates element was analyzed for but not detected. Report with
the detection limit value (e.g., <1OU).

E - Indicates a value estimated or not reported due to the presence of
interference. Explanatory note included on cover page.

S - Indicates value determined by Method of Standard Add ition.
- Indicates spike sample recovery is not within control limits.
- Indicates duplicate analysis is not within control limits.
- Indicates the correlation coefficient for method of standard

addition is less than 0.995.
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MODIFIEDPRIORITY POLLLUTAN? I(EGAGSucnrcNo CSS-130761-KAM-177-85)INORGANIC ANALYSIS SHEET

LAS NAME: CALIF.ANAL.LA3. CASE NO: I P/ 3
4SOW NO.: 784 QC RPT #

LAB SAMPLE No*:_____ DATE:le6

ELEMENTS IDENTIFIED AND ZEASURED,

MATRIX: ____ ___ UNITS: MG/KG
DRY WEIGHT

=EL~y.NTS..METHOD

2. ANTIMONY .... P
3. ARSENIC......P _____

5. BERYLLIUM ... P <-

6. CADMIUM.....P
a8. C~HROMIUMhX....P F____

12.LOPEAD....... P

15.MERCURY .... CV (iI

J 16.NICKEL...... P _____

:19 -SILVER ...... P

2 5. CYANI DE ..... C _____

C0?DA-vNTS:

-.. Inter-element and background corrections applied? Yes.

P.A nnrrections consist of Zeeman effect backgruund correction
:.rrkin-Elmer 3030 inst~ruments and correction of background

)tion by D2 lamp or. Yarian 875 instruments. Corrections
-pledbefore generation of raw data.

not req-uired by contract at this time
-If the result is a value "a greater than or equal to the
instrument detection limit but less than the contract required
detection limit, Ireport the value in brack~ets (ie. [10)) .
Indicate the analytical method usec2 with P (for ICP/Flame AA),
F (for furnace) , or CV (for cold vapor) .

ndica,`es element was analyzed for butl not detected. Report with
:edetýection limit value (e.g., <1tU).

T'ndicates a value estimated or not reported due to the presence of
L-iterferience. Explanatory no-te included on cover page.

* . rndicates value determined by Method ef Sltandard Addition.
nd~icates spike sample recovery is not: with~in control limits.
..ndicates dupIic-ate analysis is not within controllits

* F7ndicazes the correlation coefficient for method of standard
a~ddition is less than 0.995.
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FORM V

SPIKE SAXPLE RECOVERY

LA3 NAM!: CALIF. ANAL. ZABS. ZQ & a 1D

D) 3 -/L -U [. ... ... .. .
MATRIX: (I P !1,/7 UNITS: ppb

COMPOUNDS CONTROL SPIKED SAMPLE SPIKED % R
METALS: LIMIT SAMPLE RESULT ADDED

% R RESULT (SR) (SA)
(SSR)

ZLEMENTS. • METHOD
2. ANTIMONY .... P 75 TO 125 0
2. ARSENIC .... P 75 TO 125 46s
5. BERYLLIU ... P 75 TO 125 -- " 0 _
6. CADMIU ..... P 75 TO 125 /IulIIY- I7
8. CHUROM V....P 75 TO 125 -,/1 3 .
1.COPPER ...... P 75 TO 125 /' .
12. LEAD... o....P 75 TO125 00 E to
15.MERCL7RY .... CV 75 TO 125 MI
16 -kCXEL . .... P 75 TO 125
18.$ELENIUM .... P 75 TO 125 /
19.SILVER ...... P 75 TO 125 4 iO,-,
21.TAXLIUM .... F 75 TO 125 4
24oZINC........P 75 TO 125 ( t

25.CYANZDE ..... C 75 TO 125 _ _..-- . . -

:Ol24ENTS:
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~~L~J.Z AFIXkL~ RECOVERY

~AB NAME: CALIF. ANAL. LA.BS. EG I 0 ID NO.:

DATE: Hu4
1(ATRZX: UNITS: ppb

COMPOUNDS CONTROL SAMPLE(S) DUPLICATES (D) RPDvrTALS: LIMIT

.- NTS. METHOD
% TIMQNy.... p <,10____0
% ~ARSENIC ... P 4 ý ---RYLLI7M ... P 

C
CADMIUM..... P
CHROMIUM1~ ... P-5

;NICIZEL...... P
I TE LNItUm ....Fp
S ILVTER...... P<

-- P7

1 9
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XODIrZED PRIOR117 POLWLTTA2IT T
(3G & S Subcontract No. COS-130761-NAX-177-s5)

XNORGAXIC ANALYSLS SEW.

IA) NAME: CALI..ANAL.LA. CASE NO:
SOW NO.: 75.; C .PT.#-
IA) SAMPLE NO.: DT:/5 q/ D .. -,-T,

ELEMENTS IDENTIFIED AND MEASURED

MATR.IX: _________ UNITS: MG/KG
DRY WEIGHT

ELEMENTS.. METHOD
2. ANTIMONY....P B3V i
"3. ARSENIC..... P
5. BERYLLIUX... P .-.- "•. U
6. CADMIUM .... Pa. CHROMIUM .... P - ___
I0. COPPER ...... P 1._

Sl 2 LEAD* ........ e S_----
15.MERCURY .... CV
16.NICKEL ...... P
is. SELENIUM. ...
19.SILVER ...... .
21.T.ALLXUM .... F * i U

2 5CYANIDE ..... C

COMMENTS:

ICP Inte--elemant and background corrections applied? Yes.

AA corrections consist of Zeeman effect background correction
on Perkin-Elmer 3030 instruments and correction of background
absorption by D2 lamp on Varian 875 instruments. Corrections
are applied before generation of raw data.

FOOTNOTES:
NR - not reuired by contract at this time
Value - If r-he i~esult is a value greater than or equal to the

instrument detection limit but less than the contract required
"detection limit, report the value iii brackets (is. l01).
Indicate the analytical method used with P (for ICP/Flam* AA),
F (for furnace), or CV (for cold vapor)

U - Indicates element was analyzed for but not detect.d. Report with
the detection limit value (e.g., <IOU).

E - Indicates a value estimated or not reported due to the presence of
interference. Explanatory note included on cover page.

S - Indicates value determined by Method of Standard Addition.
R - Indicates spike sample recovery is not within control limits.
* - Indicates duplicate analysis is not within control. limits.
+ - Indicates the correlation coefficient for method of standard

addition is less than 0.995.
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SPIKE SAMP. RECOVERY
-,AB NAME. CALI. ANAL. LIBS EG & G ID

DATE: 3~~ UAC- 1 Qo
MATRIX: Ly~ UNITS: ppb

COMPOUNDS CONTROL SPIKED SAMPLE SPIKED.TS:LIMIT SAMPLE RESULT ADDED%R R-ESTULT (SR) (SA)
"---MITS. .METHOD (SSR)
A ,171IMO0NYY.... P 7.5 TO .125 --,. -n0SEZNIC ... p 75 TO 125 n6____

" ":LRYLLIL74... P 75 TO 125. ADMIUM.....P 75 TO 125
FCHROMIUM .... P 75 TO 125

'.,.COPPERy...... 75 TO 125
.rCL...P 75 TO 125 o

C1,ML ..h.... P 75 TO 12
.P 75 TO125

-L.'tNIDE..... C 75 TO 125_ A=/Q

2013
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* DUPLIC&TE SAMPLE. RECOVERY

JB NAME: CALIF. ANAL. LA3S. EQ & a ID NO.:

XATRIX: C,-l 00,UNITS i ppb

COMPoUNDS CONTROL SAMPLE(S) DUPLICATES CD) RPD
METALS: LIMIT

ELEMENTS..& METHOD
2. ANTIMONY .... P ý-
3. ARSENIC ..... F Co.j2
S.BERYLL~tM...P00

S. CHRomnm .... p o
12 .CLEAD . ..... P A4I

15. OPER.UR .... CVAl AIP

16.NIC2KEL ...... P-

21.THALLIUM .... F
24.ZINC..*.....PZ,* 51t

*25.CYANIDE ..... C

O!MMENTS:

2014
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MODIFIED PRIORITY POLLUTANT L .,

(EG & G Subcontract No. C85-130761-KAM-177-85)
INORGANIC ANALYSIS SHEET

0

LAB NAME: CALIF.AXAL.LAB. CASE NO: DI.ql
SOW NO.: 784 QC R7.#
LAB SAMPLE NO. :__ _______ DAT"E 1 ,,_,-.__ ....

ELEMENTS IDENTIFIED AND MEASURED

MATRIX : L_4 r. n/% ý 2, UNITS: MG/KGDRY WEIGHT

ELEENTS. • METHOD
2. ANTIMONY .... P P 5,
3. ARSENIC ..... P 5
5. BERYLLIUM... P _</_ ____

6. CADMIU. ..... P Z 7
8. CHROMIUM .... P
10.COPPER ...... P P_12 .LEAD.. P

15.M RCtURY .... CV _____ ...
16.NICKEL ...... P E
18.SELENItUh. . .. ____

l9.'3ILVZR. ..... P
21.THALLIUM .... F F________
24.ZINC........P 0=
25.CYA•NIDE ..... C "C___,___

CO)MXNTS:

Interelement and background corrections applied? Yes.

corrections consist of Zeeman effect background correction
S"erkin-Elmer 3030 inst-unments and correction of background
r--ption by D2 lamp on Varian '375 instruments. Corrections

•1mplied before generation of raw data.

not required by contract at this time
- If the result is a valu;z greater than or ecaal to the

instrument detection limit but less than the contract required
detection limit, report the value in brackets (ie.[I0]).
Indicate the analytical method used with P (fcr XCP/Flame AA),
F (for furnace), or CV (:or cold vapor).

£fdiicates element was analyzed for but not detected. Report with
,he detection limit value (e.g., <lOU).
indicates a value estimated or not reported due to the presence of
interference. Explanatory note included on cover paVe.
ý.ndicates value determined by Method of Standard Addition.
;:ricates spike sample recove7-y is not within control limits.
indicates duplicate analysis is not within control limits.

- Indicates the correlation =oefficient for method of standard
addition is less than 0.995.

2n n
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Exhibit 5

2,4-D and 2,4,5-T by EPA Nethod 8150

CAL I.D. alI/KA (,KR (PP.) 224.5-T
-1 8• 1400-2 920 1300-4 1100 1600
-5 990 1200-6 1200 2400

"0.18 0.50-iMS (0.05) 0.26 (160%) 0.73 (460%)-71SD (0.05) 0.27 (180%) 0.70 (400%)-8 (0.01 0.014-9 <0.01 0.01
21591-1MB <0.01 <0.01-1 380 770-2 280 610-3 <0.01 <0.01-4 <0.01 <0.01-5 <0.01 0.011-6 <0.01 <0.01
21484-2MB <0.01 0.06-2 <0.01 <0.01-9 0.17 0.54-10 <0.01 <0.01-11 <0.01 <0.01-13 <20 (2.0
21413-1MB <0.01 <0.01-1 (1.0 <0.2-2 <0.01 <0.01-3 <0.01 <0.01-5 0.05 0.17-7 <0.01 <0.01"-8 <0.01 <0.01-11 0.02 0.06

Phenoxy Acids
Reanalyses

21349-MB <0.005 <0.005-MBS or MS 50 ppb 0.051 0.067
7RX 0.039 0.220

S-7MS (50 ppb) 0.077 (76%) 0.260 (806)-7MSD (50 ppb) 0.0102 (130x) 0.420 (400%)

'-1786
S.*... o Anooltca Loborotoeis. nkc.
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CREOSOTE

Creoscte (the 'coal tar' variety) is a mixture of
* poly;iuclear aromatic hydrocarbons used as biocide/biostat

in the preservation o: wood. Most of the principal
components of the mixture are priority pollutants. We have
examined both commercial creosote and the chromatogram in
the reference cited in K. McKay's letter of December 23,

1 1985 and compared these data to the raw mass chromatograms
raw Quan Lists for the samples IT-NCBC-RI-O1 and IT-NCBC-
R2-O1. There are a variety of polynuclear aromatic
hydrocarbons present in the samples. Nevertheless, it is
our conclusion that it is impossible to say that the
"creosote profile is present in the data. We base this
conclusion cn the low amounts of 2-methyl naphthalene and
fluorene in one or both of the samples. Further, our own
creosote data shows that phenanthrene dominates anthracene
"by a factor of greater than 6 to 1 in creosote. This does

r not occur in th: cited samples. The data does not rule out
the presence of creosote, but it is clear that the bulk of
polynuclear aromatic hydrocarbons came from other
hydrocarbon sources and further thet the analysis for only
"creosote" is not possible.

290
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APPENDIX T

CI.EOSOTE CHROMATCGRAM SUPPLIED BY SUPELCO, INC.

29
(Tervreo hi aei ln.

229



Stable Phases for Separating High Boiling Mixtures

dtbofls of very high bou&g trsure Pipiw C - iawmrnr lsoom 11piae F - wax Sow""g WisteS ,lyceidies. Cholestgryl esteirs. etc.) to- &W ý11v 0C" nafao ~
quire a stationary phase with good Sta-
bdlity at temperatures abov'e 300*C.

a.,.For packed columns. Doxsi:* 300. a
low polarity carboran. silicone. can be
used at up to 450*C with negligible iamcl

bleed. Short 0 2'to 181) columns of I%ci
DexsAare scomende formanytype C34

of samples (Figures A - 0), For complex
hydrocarbon mixtures. 3% Dexsdl is sug-
gested (Figure E). For more details. re- _j
quest Bulletins 743 and 755. 1

a 3 2 6 6 1
SPS- I capillary columns (bonded

SE-30 phase) offer a stable baseline and
thernmta stability to 3200C. We recoin- I % ss oo an I oo/ I o swagsaw Isr. 2m to

mond you usei a 0. 75mmn 0 column and 0.m Coorr 00 i* ftGTNL.Vs 3

on-colutmn injection (flash vaporization) oiiw 4.Sioi d d4eeal carsW'jINSi~

when anal'yzing high boiling mixtures. atOi

This will prevent the discniminatIon that Packing: Cat No 1-1972, S81/20g 3
occurs with sphtiet~ sistems. Under4..

these Conditions. branched hydrocar- -MWII O

bons (short peaks) and n-alkanes (tall 0W 0 4 6i V am* Wax

peaks) in a wax sample are well sepa- 1 4i. *1 91Q~ha "a.a l

rated (Figure F) You can easily install
and use a 0.75mm 10 column !n aSpt..iba cewciu'.0mC
packed column GC see -Wide Bore 32 Cj' arc *1fl~vq a ~ odICapillary Colurmns- in the index or to- Tm 51.Fa as 1cý.H
quest Bulletin 8 14 for more details). Vas$ Do ýOl0 Fit) Si-. 4 50m:AS.Sr

PipeA - Putmsisamy~i Isom otColutmn: Cat No. 2-3755,
j 1% asseae 300w an 00/ 120 swaiciaemi 15 iri a4

SS.i~~ Coo* Ta~ 7*t 350Ct at f6C..me.. limist

*I25-týiy.. N.. O~f rio saris . 10 1- "'D5411061 High Boifinq Aromatics
I 1 ~ ~ ~'We recomnmend 10% SP -2100

Packing: Cat No. 1.1972. $81120g silicone for separating high boil
9 Jit.~-.---matics (figure G). A 10% S

I methyl phenyl siliconea is also u4
* * 2 4 6 a i0 12 14 IsI * * P~aE.- WarnSm such seviar-awins. For more dei

1% i~ (quest Bulletin 743.

l~~~d00n 00.0S,.coovt11 lSS CIO Cia csCuS C22 C3 0 C34 C3 CIal
Co !mn 2~ioloa a l~m.~'s m¶g CII CIO I C20 T:C2 C?21(C3C7CO I *W6 aCroatiag

12 25 *C7"o. OtT*2m'a1 3S?0C. F8%Iw Rate 2Oiu~. Fit. 1 Iso

RA. so~..w~ A.1,01:31
ftcking: C~at.No. 1-1971. S81/20g 614m.

L caftem
C" r C,

a.c ' ILC2w

3'. ~ 3 Osis 30 ' 00IOaoae 0e ali *2

ICot Tes ., 1001 to 360'C sq 4*_-ma. Flo- Rate
j2Ovvi/ftlwn. Ni,. Sarmoi. 15. ciNO01 rafmm "

p. IIPacking: Cat.No,1-1973. S107/20g

Additional Packing for04Si S204233

* - -- ~ High Boiling Aromatics 10o% SP-2100 on 100/120 Suoeiooor.i.
SS. ol wo-100' o 300*C at S*Cayan..

2 2 £ 6 I 1 ii 1-2132 10%sSP-2250on 100/120 20my/~.4.M,.tJ10.S~menp.01,.A
MikSupelcoport 20g $82 Packing: Cat.No. 1-1989, S

SS. cai Tero 275* ,a 350*C at 3'C"~a. hnaet
Tooma 32S*C. Dot T'.e 350'C. nlow RateFr cedomn.s
I' eah 300 war ¶0/2 n*i,8Coluinn"e [at U Index.

Packing: Cat.No.1-1972. S8 I120g 295
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APPENDIX U

HA'17ELLE COLUMBUS LABORATORIES ANALYTICAL METHODOLOGY AND RESULTS FOR

DIOXIN/FURANS IN NCBC SAMPLES
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APPENDIX U

BATTELLE COLUM1BUS LABORATORIES

ANALYTICAL :IETHODOLOGY AND RESULTS FOR

DIOXIN/FURANS IN NrBC SAMPLES

Introduct~ion~

Th is appcn 'i x descrihos the analytical procedures used to determine

tlie eve Is ofI pol ycii Ior jIiiLee( i~iei/.G-p-d ioxirts I PCDTI)s j and polych lorinatedI dibeizzofurans (PCI[)Fs) in three soilI samples and three QA/QC samples
submitted by E(6 &C I dahio, ;nie. (Oe of Lhr!S(! Soil samples, HU-NCBC-R2-02,

- ýas treated soil1 from the Iluber NGBC test. The ot!'er two soil samples were

frz~in tie IT Curpera-t ion testing NCBC, which was concurrent with the Hubei

test ir'g. These data are included because of the QA/QC program

6 ~interactions. The specific levels of 2, 3,7,8-tetrach lorodibenzo-p -dioxin

(2,3.7,8-TCDD) and 2,3,7,8-tetrachlorodibenzofurans (2,3,7,8-TCDF) as well

as the congener class concentrations of the tetrachioro- through

I octachioro- PCDD/PCDF classes were determined.

Extraction

Ten grams of vacrli of the three sam~ples, as wfnll as the duplicate and

iat iVe spike samples, we~re weighed and transferred to Soxhiet extractors.

Samiple niumher l-N;I- -1was used1 as the duplicate, and HU-NCBC-R2-02

*was ii:;#d as the nait ivn spike. These. five. sample.4 and the method blank were

spiked with 2i .o( rig each of three. isotopically label led internal
13

st"Jildards: 2,3,7 ,ý-te-traiclilorodlibciizo-p-dioxin- C 1 2

* 2,:3,7,8-TCL)D- 13C 1 ) 2,3,7,8-tetrachilorodibenzofuran- 13 2

a. lInformation is referenced from Battelle Columbus Laboratories "~Final
Report on Deterrrination of Pojych~lorzi~nated LDibenzo-p -dioxins and
11lclriae Dihonzof711ans in Soil Samples, prepared for EG&G Idaho,
Inc., dated May 21, 1986. -- ____
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(2.3.7.8-TCDF- 1 3 CI1), and octachlorodibenzo-p-dioxin- 13C1 2

(OCDD- 1 3 C1 2 ). The samples tiere then Soxhlet-extracted for 18 hours

using benzene.

Extract Cleanup
V

The benzene extracts were concentrated to approximately 5 ml using
three stage Snyder columns, di.uted with 5 ml of hexane, and transferred to
multilayered columns containing activated silica gel, 44 percent

concentrated sulfuric acid on silica gel, and 33 percent IM sodium

hydroxide on silica gel. The columns were rinsed with 70 ml of hexane and

the entire eluates were collected. The purpose of these columns was to

remove acidic and basic compounds from the extracts as well as oxidizable

materials.

The benzene/hexane eluates were concentrated using a gentle stream of

nitrogen gas and solvent-exchanged into hexane. The hexane solutions were

chromatographed through columns containing approximately 1 gm of activated

basic alumina using hexane/methylene chloride (97:3, v/v), and

hexane/methylene chloride 1:1, v/v) as elution solvents. The 1:1

hexane/methylene chloride eluates were collected, concentrated to near

dryness, and dissolved in 20 ul of n-decane containing 10 ng of
1,2,3,4-TCDD- 1 3 C12, wG:ch was used as an absolute recovery standard.

The solutions were stored at 00C and protected from light until analyzed.

Analysis

The extracts were analyzed and quantified for PCDD/PCDF using combined

capillary column gai chromatography/high resolution mass spectrometry

(HRGC/IIRMS). The VHCC/HRMS consisted of a Carlo Erba Model 4160 gas

chromatograph interfaced directly into the ion source of a VG Model 7070

mas,:; spectrometer. The chromatographic column was a 6CM DB-5 fused silica

column using helium carrier gas at a flow velocity of 25- cm/sec. Th" mass

spectrometer was operated in the electron impact (El) ionization mode at a

mass resolution of 9,000-12,000 (N/AM, 10 percent valley definition).
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The operating parameters of the HRGC/HRMS are sum'.. ed in

Table U-i. All HRGC/HRMS data were acquired by multip*.., -.:-detection

(MID) using a VG Model 2035 Data System. The exact massL ,. nitored are

shown in Table U-2.

Q1i I ity Aý.-sii r

The operation ot tle HRGC/11k1S was evaluated each day by analyzing

,% standard mixtures of PCIDD/PCDF isomers. These consisted of native and

isotopically labelled isomer mixtures used to determine response factors,

mixtures of selected PCDD/PCDF isomers to evaluate the stability of the

chromatographic elution windows, the TCDD isomer mixtures to evaluate

"isomer resolution. The mass accuracy of the MID unit was evaluated at

least every 4 hours by focusing selected ion masres from perfluorokerosene

(PFK) and correcting the slope to account for minor variations. Mass focus

"stability was assured by the use of a reference PKF "lock mass" to correct

for any mass focus drift.

A method blank and a native spiked sample were processed during the

extraction and cleanup of the samples. The results of these analyses are. • #

summarized in Tabl U-3. The raw mass spectral data, areas and heights,

are presented in Table U-4. The method blank was free from PCDD/PCDF

contamination except for trace levels of HpCDD and OCDD. Background levels

of higher chlorinated dioxins are periodically observed in low level

SPCDD/PCDF analyses. The average native spike recoveries were within

approximately 6.5 percent of the spiked value.

Quanti f icat ion

STh,. PC)F/PC()l) isomers wero qipntified by comparing the sum of the two
ion mna:,,,rs m,,r itorwd for ,ach class to the sum of the two ion masses

nmor;itored for Lti, (,orrspondirig internal standard. The
F3"2,3,7,8-T(,DF- C * wais usd to quantify the tetrachlorodibenzodioxins"12

was used to quantify the trretrachlorodibenzofuran issues, and
"13

2,3,7,8,-TCTD- C
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- -..--.- a a%.xAa~.EuLU utoxin aria ruran isomers. The

OCDD- 1C12was used for the heptachioro- and octachiorodioxins and

furans. Experimental relative response factors were obtained by anelyxinlg

a test mixture that contained representatives of the tetrachioro- through
octachioro- PCDD/PCDF classes. These response factors were incltuled in all

calculations used to quantify the data. The response factors were

calculated by comparing the sum of the a;inas of the two ion masses

monitored for each congener class to the corresponding internal standard

ion masses. The experimental response factors were:

Data File

Analyte 591018 5911fl9 Average

TCD.F 1.0620 0.9982 1.0301
TCDD 1.0270 1.1209 1.0740
PCDF 0.9463 1.0413 0.9938
PCDD 0.3942 0.4622 0.4282
HxCDF 0.9669 1.0277 0.9973
1{xCDD 0.4425 0.4893 0.4659
HpCDF 2.0288 2.4330 2.2309
HpCDD 3.054-. 3.0823 3.0682
OCDF 0.9205 1.0532 0.9869
OCDD 1.0568 1.0776 1.0672

Internal Standard RRF Relative to

1.2,3,4-TCDD 13C 12 for Recovery Calculations

TCDF- 13 r12  0.9695

'-/TCDD- 13C 12  1.1-49

OCDD- 12C12  0.2491

The formula used for quantifying the PCDD/PCDF iscmers was:

Level _Areas of Quantification Masses x Amount of Internal Standard (ng)
(ppb) Areas of Internal Std. Masses x Resp. Factor x Wt. Sample (g)

302



The criteria used to identify PCDD and PCDF isomers were:

(1) Simultaneous responses at both masses

(2) Chlorine isotope ratios within ±15 percent of the theoretical

values

(3) Chromatographic retention times within windows determined by

analyses of standards

i (4) Sigril-to-noise ratio equal to or greater than 2.5 to 1.

The 2,3,7,8-TCDF/TCDD isomers included the additional criterion that

they elute within ±2 seconds of theii isotopically labeled analogs. A

limit of detection was calculated for samples in which a particular

chlorination class was not detected. The formula used was:

Limit of Hts of Quant. Masses x Amt. Int. Std. (ng) x 2.5
Detection (ppb) Hts. of Int. Std. Masses x Rasp. Factor x Wt. Sample (g)

ResulIts

Th; 1evols Jf PCIH)/I'CDF determined in the sampl]es are summarized in

Table U-3. Analysis of sample number IT-NCBC-R1-0l in duplicate indicated

the presence oa 2,3,7,8-T'CI)D at the levels of 165 ppb and 170 ppb. Since

the. level of native 2,3,7,8-TCDD in the sample is approximately 70 times

higher than the level of the internal standard, it is possible that the

response of the ion sourcc of the mass spectrometer was not linear. The

sample was reiniected with a 0.1 Ul injection size (rather than 2.0 ]A).

This analvsis indicated the level of 2,3,7,8-TCDD to be 220 ppb; however,

it is possible that the actual level is even higher. In an attempt to

obtain a more representative value for the level of native
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material in this sample, 100 ppb, of 2,3,7,8-tetrachlorodibenzo-p-

dioxin-37Cl 4 (2.3,7,8-TCDD 37C14 was spiked into the sample

extact Th amuntof ,37,8-TCDD Cl4 was then determined relative

to 2,3,7,8-TCDD 13C'12 . The sample was diluted by a factor of ten, and

the native 2,3,7,8-TCDD was quantified basec& on the

2,3,7,8-TC-DD-37 C14 ' As in the 0.1 111 Injeaction of the nondiluted

sample, this set of analysis indicated the level of native material to be

220 ppb. The formulas used fo: this calculation were:

Area 13 C Quaint Mlasses in Stnd x Amut. C71C,, (ng)
f 12 14 =Arers 13 C1  Quant Masses in Stnd x Amnt. 13C 1  (ng)

and 1, (Stnd R f 13 c12/ 37 CA4

Native Cone Area Native Quant Masses x Amnt. 37C4 (mg)

Area 37Ce4 Quant Mass x Wt. Sample (g)

Table U-4 lists the area data and the concentrations used in these

calculations. The reconstructed ion chromatograins for these three data

files (Stnd, Lower Sen: itivity, High Sensitivity) are contained in the
37section of this report that is labeled "IT-NCBC-Rl-0l Cl 4-Spk The

only alternativ.~ available to obtain a reliable value for the amount of

native material in this sample involves the additional cost of repeating in

extraction, using a smaller sample size (1 gram versus 10 grams'). Because

of cost and time constraints, it was decided that it be inappropriate to

* proceed any further with this sample.

13 /7 Area 13 C 12Quant Masses is Stnd X Amt. 3 t4(g
Sample R,1 C /37CI = - ngf 12 4 Area 37 Ct4 Quant Masses x Amt. 1 3 C 12 (ng)
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For those samples in which a particular chlorination class was not

detected, a detection in parts -per-bil1lion (ppb) is listed in Table U-3.I The height and area data used to calculate the concentr-itions and detection

limits can be found in Table U-5.

The percent recoveries of the internal standards in each sample and

the chlorine isotope ratios for isomers or isomer classes detected are

reported in Table U-b and L-7, respeictively. The formula used to calculate

the percent recoveries was:

Percent (Area of Quarit. Masses of Stnd) x (Amt. l,2,3,4,-TCDD- 13C 12 ) X 100

* eoey (Area of Quant. Masses of ],2,3,4-'bIDD- C 12) x (Amt. Stnd) x Rf

f 12*

Single Ion Current Chromatograms

The single ion current chromatograms for the samples, standards, and

* decane analyses are included in the referenced Battelle report (see

* footenote at beginning of this appendix). They were assembled in analysis

order and are cross- rr! erenced by the table that prefaces each section.

The data files are, six-digit numbers, with the first two numbers denoting

the i jest rimen t l ogbook in whei ch the anealys is is recorded. The third and

focetrtf ni ccenbers inn i ate the package in the logbook, arid the fifth and sixth

eeunb'rs mark the' liril one which the eiitry was made. All information

pert aiii jug to eXt rnA~ion dind workeip of the samples can be found in Battelle

,ejborn-tory Book Numebor 401 rJ6. Thie UJC/'S acquisition parameters can be

found in l.ailorntorv Record Book Number 41270.
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APPENDIX V

CAL EP TOXICITY TEST RESULTS FOR HUBER TEST BAGHOUSE FILTER MATERIAL
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CaVornia Amnlytkcal Latoratorles. Inc.
13544 kjkao 8ous.,ard * West Soraomwto, CA 95691 * (916) 372-1393

January 31, 1986
Lab No. 21591-A

Kathy MacKay I
EG & G Idaho, Inc.
1955 Fremont Ave.
Idaho Falls, Idaho 83415

One soil sample was re-submitted for metals analysis by EP
Tcxicity Test Method (EPA 1310).

CAL I.D.
21591-4

RESULTS:
Analytical and quality assurance results are presented in the
attached data sheets. Spike recoveries for post- digestion
spike are low for some elements. This may be attributed to the
high initial sample pH (11.9). The maximum allowable volume of
0.5N acetic acid to be added to a sample is 4 milliliters per
gram according to Method 1310. In this sample, a final pH of
9.7 was achieved after addition of 8 milliliters acid to a 2
gram sample. 5nis pH is too high for dissolution of some
elements.

fPaul Tay oD9na Gilmore
Presiden unager Inorganic Services

ds :309
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11ý TOXICITY

DATA SHEET

S ~AMPLE I.D.:HU-NCBCý-R2-O.0 CAL ID:19z4

mg/L Leachate Iug/L Found
Metals Regul4atory Limit in. Leachate
Arsenic 5 O

IBarium 100 0.75
Cadmium 1.0 (0.1
Chromium 50(.
Mercury 0.2 <0.01
Lead 5.0 1.1
Selenium 1.0 <0.5
Silver 5.0 (0.5

PREPARELI-BY:
APPROVED BY:
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" EP TOXICITY TESTQUALITY ASSURANCE

DATA SHEET

"POST-DIGESTION

SAMPLE I.D.:HU-NC BC-R2-03 CAL I.D. 21591-4

' ;, , • "Poat Digestlon~Spike ..

' ' 'Dup. •fT--.-:ý.. m2---- ...

mg/L Leachate Sample Sample % Spike Spike %

Metals Regulatory Limit m/L m1.L 0Diff. Result Level Recove

Arsenic 57t170- ý) U 17 o .5 2.0 9

Barium 100 0.75 0.68 9.8 2.24 1.50 99

* Cadmium 1.0 <0.1 <0.1 0 0.214 0.200 107

Chromium 5.0 <0.1 <0.1 0 0.191 0.250 76

Mercury 0.2 <0.01 <0.01 0 2.10 2.0 105

Lead 5.0 1.1 1.7 43 3.03 2.00 96

Selenium 1.0 <0.5 <0.5 0 0.420 1.00 42

Silver 5.0 <0.5 <0.5 0 0.063 1.00 6.2

-//

PREPARED BY:

APPROVIED BY: ...

(The reverse of this page is blank.)
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APPENDIX W

BATTELLE COUMBUS LABORATORIES PRIORITY POLLUTANT METALS

AND CYANIDE ANALYTICAL RESULTS FOR SIX NCBC SOIL SAMPLES

Ag s Be, Cd, Cr, Cu, NPb, Se, Tij & Zn Analysis

A 5.0) g sample was weigbe~d from the thorcughly mixed content of the

jar containing the original sample. The sample was placed in a 150 mL. and

5.0) ml, of conicentrated IINO 3were added to it. The beaker was placed on a

33

was placed back on the hot plate of the contents were evaporated to near

dryness; again. This step was repeated three times after which 5 mL of 1:1

4 INO 3: 1)1 If 0 ana 7. 5 mL DI water were added. The mixture was heated for

15 minutes prior to filtering through white ribbon paper (No. 584) with

pulp into a ')0 ml, volumeýtric flask. The contenits of The volumetric flask

were brought to Volume usinog DI water. This solut ion was analyzed using

either Zeeman graphite f urnace atomic. absorption spectrophotometry

(Z-GF-AAS) or inductively coupled argon plasma ([CAP) according to the

inst~ructionIs given in the manufacturer s manual and the wave lengths given

in the attached Thables 3 & 4.

!!g Analysis

d A 1.0 g sample was weighed from the thoroughly mixed contents of the

*ir CAontairiing taoe original sample. The sample was then placed in a 125 mL

L.r I jiinfeye'r flIask and to i t 10 m, -iaqua reg ia solutliton were added . The flask
p1I1qa-cl ()!I ;I sitic.11 tat I and heate(d for approximate iy '.hour t lien di~luted

I,')Ml. wil DI W1)1 w r . 0.'c. ccnccAetctrated 11,,S0 10 ml, KMr-0O and
24- 4''

* / ' ,, r'- jddeod. This .0 lit. ion was heaLted it) -I -'Leam bath for

-; aipi, rox imate I 1y 4 ho r-o'. werU! added prior to arnalIys is by cold vapor atomic

After whi, .h I drop of byýdroxylaminie hydrochloride and 5 mL stannous
* cJIi I or i dJO

3i5

%,. '0' 6ý '%2 . .' .



absorption spectrophotometry (CV-AAS) at the wavelength given In the

attached Table 3.

Sb Analysis

A 5.0 g sample was weighed from the thoroughly mixed contents of the

jar containing the original sample. The sample was placed in a 150 mL
"' :beakei and 10 mL aqua regia were added to it. The mixture was placed on a

hot Plate set at approximate-ly 9CoG and left to digest for three hours.

The beaker was removed, cooled and its contents filtered into a 100 mL

volumetric flask through a white ribbon (No. 589) paper with pulp. The

beaker and the filter were washed with DI water and the washings were added

to the volumetric flask DI water was used to bring the volume to 100 mL

prior to analysis by Zeem graphite furnace atomic absorption

srectrophotometry (Z-GF-AAS) at the wave length given in the attached

Table 3.

QA/QC

All the samples were logged into the central laboratory record system

4. and given Battelle numbers prior to distribution to the individual

"analysts. All the laboratory activities and results were recorded in

Laboratory Book No.'s 40602 and 39818. Sample 40196 53-2 was used for both

duplicate and spike recovery studies. The spiking was accomplished by

adding the spike level given in Table 2 to the soil sample immediately

after adding the acid to it. The spiked sample was then taken through the

sample analytical procedure as for the unspiked sample.

A.4-

I-",.
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'..OPy aiaUCLn* to urn;J does WO
pennit M~ly legible reproductlc

DISCUSSION ON SOIL PRETREATMENT FACILITY

The soil pretreatment facility can prepare a variety of contaminated

soils for treatment in the AER. The dry system is capable of crushing,

NýK blrmnding, drying, pulverizing, and sizing a variety of composite soils, of

S X:. 1i) to 0 it) to I i¾, I )jJL±IA gi 01111(, 1 ice(- I oW I ig iiuter ial OiiaL Will

-pas!s thtrouph a 35-mesh screen, thereby assuring the p~repared soil will have

týhe des i red AEk ret eiiL i c; time.

Figure X-1 presents the detailed flow diagram for the soils

L ~pretreatmrent facility. Figure X-2 shows the general arrangement plans and

key views to aid in understanding the following discussion of the different

% phases.

0 Soils Receiving and Handlin~g

All solid feed material is delivered to the soil pretreatment facility

~ diii sealed, portable containers (bins). Each bin is designed to hold

approxim..teiy 12 cubic yards oir 30,000 lb of material.

Plant operat-ors wilIl use a recently loaded bin or will take a loaded

bin out of the bin sta.-ing area with a roll-off truck or forklift and place

jJthem into a 40,000-lb cp.cq-rity feed surge bin.

As the bin is positioned exactly over the feed chute, a hydraulic

mechanism is actuated to gently lower the bin into the feed opening, The

*feed chute has peripheral gasketing to prevent any dust leakage.

The fee(d bini has a stationary 10-inch grid grizzly located under thle

fe(ed chulte to diveýrt. oyrs ize mateorinl to a gravity chute, which will

*c (Ilit. oei;is i ona IL r;i,,h solI ji(s i n a tote b)i n. The grizzly oversize

mnut.', ia wil b i- r~oirioveci and liamil Jed stparateoly.
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A 42-inch-wide bucket elevator feeder is installed under the feed bin

inside an enclosed housing, which is vented to the primary bag filter.

This feeder has a variable-speed drive, which can be adjusted to match the

feed rate established by the operator in the control room. The bucket

elevator discharges onto a 30-inch feeder belt with a self-cleaning,

cross-Delt, electromagnetic tramp iron magnet mounted over the 30-inch

"feeder belt to remove magnetic metal objects to a separate chute and tote

bin. A metal detector is inst2iled downstream from the tramp iron magnet

to sound an alarm and stop the ;ýcight belt if nonmagnetic metal appears on

"the 30-inch belt. A manually operated hydraulic picker mechanism pushes

the metal or other objects off the belt to another chute and tote bin,

which collects this material for disposal by other means. The 30-inch belt

.ravity feeds the primary crusher.

"From this point in the process, all solid materials are handled either

by gravity flow between process equipment or by dense-phase pneumatic

solids transport systems, which convey fine dry material to the next

• .process step.

LI. Soils Crushing, Drying, and Pulverizing

The feed to the process can be a maximum cf 10 inches diameter into

"the primary crusher, which is a 10-hp impact breaker, having the capability

r I to opon circuit crush ,Aie incoming feed at the rate of 6,700 lb/hr to a

1-1/2-inch maxim m. particle size. This crushed product is then fed by

gra•yity into thi. indirect-heated dryer.

' "I'e primary crusher can process feed soil mixtures conm ining as high

as 25-perctnt moisture, but second-stage comminution in hammer mill and

-scrnen separations a, 35 mesh are not possible with solids containing more

than about l-percent moisture. Therefore, the ,aaterial is dried ahead of

* the 1:ammer mill. The process drying system consists of a disc dryer, to

V dry :'l-per,.(.nt moi cure feed soil to 1-percent moisture at a feed rate of

e. 6700 Ihhr. The dryer s.olids at 2100F gravity discharge into the hammer

i'-
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mill feed bin. The indirect-heated dryer is fed by a ;ravity discharge

from the primary crusher located above the dryer in Module 02.

The heat for the dryer system comes from a package gas-fired Dowtherm

"system with 3.0-million-Btu/hr heat capacity. The unit is equipped with a

"1-1/2-hp blower and 20-hp pump. This dryer will have iLs Lorus disc

flights hard-surfaced to resist the wear from the l-l;2-inch-solids in the

feed soil.

The hammer mill operates in closed circuit with a multideck vibrating

screen to produce 6000 lb/hr of -35 mesh product. An approximate

S-' 150 percent circulating load of +35 mesh solids recirculates back to the

hammer mill to achieve the fineness of grind required foi the process

specification. This is achieved by gravity feeding the 1-1/2-inch-sized

dryer discharge into the hzmoner -qed bin where a gravity discharge
0% chute from the screen located in the module above the dryer drops about
'P.

8900 lb/hr of +35 mesh screen oversize product into the hammer mill surge

bin. The combined flow passes through a rotary valve and into the hammer

mill, which can prodace pulverized material that is 99 percent -1/4 inch

with an average particle size of about 16 mesh with 40 percent by weight of

4 -35 mesh material.

The hammer mill •hýd(iharge is fed to the dense-phase pneumatic conveyor

,,ystern, wh di ,.I-'wit ,. th(e coar-,ne ground product to feed the vibrating

s( screPen. The s,,-tm (.coud accumulate a circulating load of lightweight

fibrous material resulting from shredding wood or cloth in the mill. This

* material is intermi'tertly passed through a fiber chopper, which drops the

fibrous macerial at the rate of IOC lb/hr iato a very fine powder. This

material is gravity-dropped into a surge bin that also collects -35 mesh

screen product and dust from the bag filters.
S

The, surge bin discharges into a rotary valve, which feeds the

doels.-phase plIeumiatiic transporL system. This system conveys the comminuted

. rordlcL nt .i ri ,app ,):.:il t e rit(, of 6,000O lb/hr to itts bag filter, which has

* b,.n nr.,Aif i ,( to p)i (vi(:, a 10,000-lb surge capacity in the bottom of the

. narig filter. "[Ot, produ(.t surge bin fee.ds a loss-in-weight feed system that

321
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gravimetrically controls the rate of feed to the AER in the demonstration

plant. The inlet flank to the AER is io(.-ted 80 feet above the ground.

The AER is fed through a rotary valve capable of discharging agdinst the

I psig pressure in the AER.

Drver Off-Gas and Plant Ventilation Systems

The water vapor, air, and dust leaving the dryer vent are heated

electrically, if necessaty, an6 .onjducted to a separate bag filter. A

.),ckkup bag iilLer is installed ini the off-gas line to intercept any solids

flow in the event of a fabric bag failure Vapors entrained with the air

and water vapor are swept out of the dryer into the vent gas ductwork with

an ID fan and are captured in five carbon adsorption filters.

To prevent fugitive emissions from the facility, a complete plant

ventilation system is provided to allow every bin, crusher, screen, and

pneumatic conveyor to have an outlet into a bag filter system. Motive

force is provided by a 3500-scfm, 25-hp, ID fan.

i l The paretreatment facility will receive 13.8 kV line power from

outside the battery limits to feed a 500 kVA transformer. This transformer

slinplies 400-V, 3-phase& motor starter modales, a 480-V, 5-k kVA

transformer for one-phase lighting power, a 30-a, 30-pole lighting

II receptacle panel, a 20-a, 12-pole instrument panel, and a 60-a welding

r e(-,-ptacle. All ,lectrical switchgear is housed in a single module.

Descriptior of Nodules
I-,

The pretreatment facility equipment has been arranged so that it can

he fitted into 11 modules, each 12 feet wide by 11 feet 2 inches high by

"39 feet long, with a maximum weight of 72,000 lb (i.e., module steel plus

P (mrnt'V equipm lrt). These dimensions and weight were chosen to allow for

urre,.trlcted transport on lowboys by road throughout the U.S. The modules

-. are ideitified a:, follows:

'<l'ower to a motor control center coitaining fifty 445-V, 3-phase.

322

, Iwo



MtJdule 01 Feed surge bin, 42-inch bucket eleva.ý.or, 30-inch belt feeder,

gri~zzly, hopper, and 3-ton electric hoist.

Module 02 30-inch belt feeder, tramp iron magnet, picker, and primary

crusher.

Mlodule 03 Dryer, Dowtherm un::., and hammar mill feed bid.

Modu Ie 04 lW3mmer mill, flexiblc, screw conveyor, and rotary valve.

">ICdlu Ie 05 Vibrating sci-cen, fibe: chopper, knifegate, collection bin,

t. rotary valve, arid automatic sampler.

I nu~ 06 Plant ventilation primary bag filt'Žr, dust leak detector,

electric air heaters, and szýrean air conveyor.

Module 07 Dryer primary bag filter, dry secondary bag filter, dust leak

detector, air hedters, blower, and activateQ. carbon adsorbers.

Module 08 Piant ventilation secondary bag filter, electric air heater,

an~d blower.

Mo)dule 09A 500-kVA '-:arisformer, 5-kVA transformer and motor control center

circuit breakers, motor starters, and lighting and instrument

Module 09B3 Stairwiiys.

(Midult- 21 Product air conveyor, Product surge bin, and product feeder.

% The first four modules in the process flow are stacked to achieve

gravity transfer of materiai between equipment. Screw conveyors, or chain

ccoriveyors ha.vo nlot. be(en 'i.ed , as those would present added cleanup

"., l r-*"



difficulties. Belt fecders are used at the feed end for process feed

control and to provide for tramp metal removal and pickup. Any dribble

from these two feeders will be collected in tcte i.ns for disposal.

Elevation of material is by two air conveyor sys'_to•;., one for the recy;le

load between the secondary crusher and screen and one for the produtt feed

"to the reactors.

I A monorail/hoist installed in the top module. will be used for raising

iiao lowering bins cort;.iiuing g::-;:]y oversize, tramp iron, etc., through a

,V hoiStway

Heating and cooling of the electrical control center during winter and
stimmer will be a 2-ton urit heat pu.mp. The temperatules in the module will

be maintained between 40 0 F minimum and 90°F maximum. Siding will be

provide for the modules to shield against wind during maintenance and to

"provide security

lie

%V

324

)%

"lr I I I •. I A. I1

N d:R w



APPENDIX Y

DETAILED COST ESTIMATE FOR AER TREATMENT AND CLEANUP
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APPENDIX Z

UPDATED COST ESTIŽI!ATE FOR THE J. M. HUBER METHOD OF

PROCESSING TOXIC WASTE AT THE GULFPORT, MISSISSIPPI, SITE
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* INTEROFFICE CORRESPONDENCE

Date: March 20, 1987

To: R. W. Thomas

From: H. J. Wellan /n .

Subject: UPDATED COST ESTIMATE FOR THE J. M. HUBER METHOD OF PROCESSING TOXIC
WASTE AT THE GULFPORT, MISSISSIPPI SITE - HJW-13-87

Cost Estimating has updated the cost estimate for the J. M. Huber Corp.
Category 1, Common Remedial Costs and Category 2, Common Operating and
Maintenance Costs for processing the toxic waste located at the Gulfport,
Mississippi site. A copy of the assumptions stated in the original transmittal
letter (K. A. !enjum to R. W. Thomas letter dated June 18, 1986) is included
for information. The changes considered in this update are:

1. The size of the excavation area and the associated regrading costs
were revised to agree with the latest contaminated volume and depth
estimates.

, 2. Per diem expenses have been added for the Chemists and the On Scene
Coordinator because it was felt it wotild be more efficient if trained

* personnel were brought to the job site rather than trying to find or
train local personnel.

3. The full time decontamination worker has been deleted because only
,. minor, sporadic decontamination will be required durirg the

excavation, which the equipment operator can perform. The major
decontamination effort will occur at the conclusion of the excavation
effort. The original estimate assumed that the excavation personnel
would oarticipate in the final decontamination effort, thus full-time
decontamination personnel are not required.

4. The costs for general mobilization have been revised to 95 percent of
the Category 1 subtotal costs.

5. A contractor fee of 8 per cent has been added.

The detailed backup sheets have been revised and are attached to this letter.

hjw

Attachments:
As Statea

cc: Central Files
Project File #8076-A1 L,.
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Assumptions taken from letter from K. A. Eern-,'rm to R. W. Thomas,
dated June 18, 1986:

1. Facility/equipment site development car cake place as a normal
construction operation. Sirice tne fac-"ity/equipment site is in
a clean area, there is no dange. nf cc-Atamination spread to
workers as long as dust-creating .:z; v les are not occurring on
the excavation site. Unit prices for e;uipment area and yard
floor slabs need not reflect added labor costs due to
personal-protective clothing effects on workers, and thus were
lowered.

2. Excavatici site preoaration was eliminated. The excavation site
has been stabilized with soil cement and additional fill
material. Grasses have grown through the surface of the site.
It is assumed that the ground is capable of supporting heavy
equipment, thus eliminating the need fýr on-site roads.
Contaminated soil on the surface of the site cannot be removed by
clearing and grubbing as is the normal method of removing grasses
from an excavation site because the removed soil would constitute
a hazardous waste. It is assumed tnat the soil pretreatment
facility can handle the amount of grass excavated
from the site. The excavation site is very flat with ditches on
site to control water flow on the site. These ditches are
monitored for cortamination. Further ditching for site run on
will be unnecessary.

3. Soil stabilization occurs to a depth of six to twelve inches on
site. Contamination in this soil is expected to reach a maximum
depth of approximately 1 1/2 feet. This soil will need to be
broken up before it can be excavated. A tractor, such as a Case
_8C #ith a hoe ram attachment, is suggested for this work. The
hoe ram could break up sufficient soil for one day's excavation,
leaving tn' rest of the site intact. In this way, the soil
sraoiliza:ion can be taken advantage of to minimize the spread of
contrmina:ed dust from the excavation site while maintaining a
sur-acs for hauling the excavated soil offsite.

a. There Is one venicle decontamination station. This station will
be cazsai- of ceczn:amira:ing the ecui:ment whicn will be removed
from :ne site at the erd of the project.

5. Excava:ion will be done five days a week in an eight-hour day.
It is assumed that loading of soil will occur in a five-hour
period. Assume that 220 days will be available to work, allowing
For storms, holidays and equipment dcv:;• time. Excavation
fquipment is oversized to allow for doubling the daily
requirement of the treatment facility to allow the soil supply to
catcn up after periods of depletion caused by excavation down
time.
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6. Excavation crew rates were lowered to reflect DOE and Davis-Bacon
"labor rates for that area. Per diem and general expense
allowance of 25 percent of labor costs was included in the labor
hourly rates. The rate using local operating engineers and
training them within the handling of hazardous waste is a minimum
of 14 percent lesi, costly than using a hazardous waste trained
operating enginc.r and paying him per diem.

7. Mapping of the excavation site contamination has been performed
to provide a preliminary scope for excavation. For the purpose
0f this estimate, it was assumed Zhat the depth of the base case
excavation area will double for twi:e the base soil volume or
will be halved for one half of the base soil volume. This
assumption is based on the expectation that slibsurface
contamination will not cover a larger area than the known surface
contamination.

8. After treatment, the original soil will be returned to the
excavation site. It is expected that fifteen percent of the
original soil volume will be lost during treatment. Clean fill
too soil of appropriate quality will be used to fill the
remaining volume of the excavation site so that the site may be
recontoured for i's final intended use as a parking area.

9. The federal facility which has the waste site will provide
several services. Speclfcally, these are:

o All permitting associated with the work
o All licensing and ash delisting procedures
o A site warehouse
o A site parking area
o A precared area for placement of the treatment facility

10. The costs for bonding and insurance Is included in the overhead
cos s.

II. The est'mate does not include costs for footings, foundations or
slabs to place tne process ecuipment on. It is assumed that the
staýilizea soil is adequate for all intended loads.

12. Ore o .er area of discrepancy is that CH2M Hill maintains that
the soil may not become ccmpletely delistable and thus a disposal
site must be provided for the treated soil and fill material will
be nceued for the excavation site. This estimate was prepared on
the .,sumption that the soil will be completely delistable and
can b; returned tc the original excavation site or else nothing
will be lone and the soil will remain undisturbed in its present
state.
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